K 

UN 

I-A100  331 

CLASSIFIED 

AIR  FORCE  HUMAN  RESOURCES  LAB  BROOKS  AFB 
AFHRL  ANNUAL  REPORT  FY  80. (U) 

1980 

TX 

F/6  5/9 

NL 

' 

1 

j-Z 

■ 

4.? 

IB 

# 

& 

K 

1 

L  A 

ifc 

w 

fa 

* 

•+ 

'.ft 

V 

fcLi 

a 

.3 

fa; 

n 

LS 

V. 

SP, 

x 

& 

mm 

u 

& 

51 

& 

J, 

Ej 

? 

■j, 

4 

* 

l 

k> 

Sk. 

*S 

n 

a 

\ 

— 

*** 

-J 

“ 

n 

n 

a 

J 

A 

AD  A100331 


i 


-> 


AIR  FORCE  HUMAN  RESOURCES  LABORATORY 

A  Designated  Organizational  Element  of  the  Air  Force  Systems  Command 


RONALD  W.  TERRY 
Colonel.  I  SAP 
Commander 


EARL  A.  ALLUISI 
Chief  Scientist 


ACKNOWLEDCEMENTS 

Prepared  by  the  Applications  and  Liaison  Office  (AFHRL/AZ)  on  the  basis  of  the  research  and  development 
efforts  of  the  AFHRL  scientists  and  associated  contractors,  with  the  assistance  of  numerous  individuals  from 
the  operating  divisions  and  the  headquarters  staff.  Special  appreciation  is  due  Dr.  Ruth  Buescher  who 
organized  and  coordinated  the  report  and  Mr.  Sharon  H.  Tice  (USAF  School  of  Aerospace  Medicine.  Medical 
Illustrations  Section)  who  provided  many  of  the  graphics  and  illustrations. 


NOTICES 

DISTRIBUTION:  Approved  for  public  release,  distribution  unlimited.  Primary  distribution  of  this  report  has 
been  made  by  AFHRL.  Please  address  correspondence  concerning  distribution  of  reports  to  AFHRL/AZ. 
Brooks  AFB.'tX  78235. 

CONTACTS:  A  directory  of  AFHRL  headquarters  staff  personnel  and  division  chiefs  is  provided  on  the 
inside  back  cover.  Points  of  contact  are  also  given  for  each  technical  achievement  and  for  the  ongoing  research 
and  development  program. 

NOTE:  The  findings  in  this  report  arc  not  to  be  construed  as  an  official  Department  of  the  Air  Force  position 
unless  so  designated  by  other  authorized  documents. 


DT!C 

^E£Lc-CTE 

juNie  mi 


A 


«(k  J  AFHRL  ANNUAL  REPORT  FY  8(1. 

CONTENTS 


mkssvof  from  thkcommandkr 

Cl  I  IFF  SCIKNTIST'S  RF.PORT . 


VFHRI.  THIU  ST  VUF.AS . 

e  <  '  •  .  / 

Vi  KARON  SYSTKMS  I.OOISTICS.  M  VINTFN  ANCK.  AND  TKCHNICAI.  TR  VININO  j .  . . . 


Weapon  Systems  Logistics . 

Technical  Vehieveinents . 

Ongoing  Rxl) . 

Technical  anil  Maintenance  Training . 

Technical  Vehieveinents . 

Ongoing  lUII . 

Crew.  Crimp.  Team,  and  l  nit  Performance  and  Training 
Ongoing  Rx I) . 


MVNPOVYF.R  VM)  FORCK  VI  VN  VCKMKNT  v. 


Civilian  Vppraisal  System . 

Teeluiieal  Vehievement 
Ongoing  RX I) . 


Force  Veipiisition  and  Distribution  System 

Technical  Achievements . 

Ongoing  RX  II . 


Force  Management  System . 

Technical  Vehieveinents. 
Ongoing  RXl) . 


VIR  COMBAT  TACTICS  AND  TR  VININO 


Air  ( iomlial  Training . 

Technical  Achievements 
Ongoing  RXl) . 

Kngagement  Simulation  Technology 
Technical  Vehieveinents 
Ongoing  RX  D . 

Operation  I  nil  Training . 

Technical  Achievements 


VFHRI.  OROANIZATION 


VFIIRI.  Past  and  Present . 

VFHRI,  Ceographical  I  .neat  inns 
Organizational  Chart  . 


Page 


Headquarters  Staff  Offices .  95 

Vice  Commander .  95 

Plans  and  Programs  Office .  96 

Analysis  and  Evaluation  Office .  97 

Applications  and  Liaison  Office .  98 

AFHRL  Research  and  Support  Divisions .  99 

logistics  and  Technical  Training  Division .  99 

Manpower  and  Personnel  Division .  100 

Operations  Training  Division .  101 

Technical  Services  Division .  102 

AFHR1.  Resources .  105 

Facilities .  106 

Computer  Facilities .  107 

Laboratory  Operating  Center .  109 

AFHRL  Library  Facilities .  110 

Personnel  Resources .  Ill 

Fiscal  Highlights .  117 

SI  MM  \RY  OF  TECHNOLOGY  TRANSFER .  119 

D(X:i  MENTATION  AND  PRESENTATIONS .  123 


The  military  mind  always  imagines 
that  the  next  war 

will  be  on  the  same  lines  as  the  last. 
That  never  has  been  the  case 
and  never  will  be. 


Marshal  F.  hub 


MESSAGE  FROM  THE  COMMANDER 


A  major  function  of  the  Air  Force  Human  Resources 
Laboratory  (.AFHRL),  like  that  of  all  Department  of 
Defense  (DoD)  laboratories,  is  to  develop  alternative  new 
technologies  that  will  providp  options  for  our  military 
leaders  when  next  they  face  combat.  In  this  sense,  the 
DoD  laboratories  are  collectively  the  "keepers"  and 
expanders  of  the  technology  base  as  it  relates  to  national 
defense.  AFHRL  is  the  "keeper"  and  expander  of  the 
Defense  Training  and  Personnel  Systems  technology  base 
as  it  relates  more  specifically  to  the  .Air  Force. 

AFHRL  was  established,  essentially  in  its  present  form 
and  scope,  in  Julv  l%8.  After  the  first  decade  of  the 
Laboratory's  current  life  cycle,  it  seemed  appropriate  to 
assess  our  accomplishments  and  to  reassess  our  directions 
and  goals.  We  began  to  do  this  in  July  DJ78. 

As  a  result  of  this  assessment,  and  of  other  studies 
conducted  by  groups  such  as  the  Defense  Science  Board 
and  the  Air  Force  Scientific  Advisory  Board,  a 


restructuring  of  the  RxD  program  was  mandated  during 
197*).  As  the  reformulated  program  evolved  to 
completion  during  FY  80.  the  need  for  a  realignment  of 
the  Laboratory's  resources  became  apparent,  and  that 
need  was  also  met  during  FY  80. 

Although  all  of  our  management  goals  have  not  yet  been 
met.  nianv  have,  and  substantial  progress  has  been  made 
towards  the  others.  W  e  now  have  a  viable  RS  f)  program, 
the  goals  and  approaches  of  which  can  be  articulated  to 
both  the  scientific  and  military-user  communities. 
Resources  have  been  reallocated  to  achieve  a  better 
balance  against  program  needs. 

We  all  owe  a  debt  of  gratitude  to  the  many  scientific  and 
engineering  personnel  within  the  Laboratory,  and  to 
numerous  persons  external  to  the  Laboratory,  who 
assisted  in  our  assessment,  program  restructuring,  and 
subsequent  realignment  of  resources.  We  thank  you  all. 


CHIEF  SCIENTIST’S  REPORT 


During  F'l  80.  The  l.ahoratorv  completed  a  major 
program  restructuring  and  realignment  ol  resources.  The 
main  bodv  ol  this  report  presents  the  leelmieal 
achievements  and  ongoing  research  and  development 
(KxD)  in  terms  ol  tin1  rest rnel tired  program.  The  final 
sections  present  details  of  the  Laboratory's  organization 
and  resources  as  realigned  to  lit  the  new  program 
structure. 

Four  efforts  converged  during  I  lie  program 
restructuring: 

1.  \  matrix-management  approach  was  taken  to 
permit  reallocation  ol  resources  from  the  discipline- 
oriented  categories  in  which  hudgetarv  elements  arc 
reported  anntiailv  to  the  Congress  (i.e..  Personnel  ami 
Manpower:  Fducatiou  and  Training:  Simulation  and 
Training  Devices:  and  Human  Factors)  to  the  mission  or 
ohjeclives-oricntcd  thrust  areas  of  the  l.aboratorv  "s  R&l) 
program  (i.e..  VI  capon  Svslems  Logistics.  Maintenance, 
and  Technical  Training:  Manpower  and  Force 
Management:  and  V I.  Combat  Tactics  and  Training). 

2.  Laboratory  R&U  thrusts  were  developed  in  each  ol 
the  thrust  areas  as  integrated  Kxl)  cl  foi  ls  leading  to 
concrete  objectives. 


I)r.  Karl  A.  Alluisi 


•L  R&D  architectures,  roadmaps,  or  research  agendas 
were  prepared  to  represent  in  comprehensible  forms  t lie 
overall  approaches  being  employed  to  achieve  the  USD 
objectives. 

f.  \  Laboratory  Operations  Center  (l.OC)  was 
designed  and  implementation  started  to  permit 
ipianlitative  analvsis.  administration,  and  management  id 
the  program  with  no  increases  in.  but  rather  with  rebel  ol 
the  administrative  demands  made  on  the  scientists  and 
engineers  who  conduct  and  monitor  the  Laboratory  s 
work. 

First  iterations  id  the  program  management  matrix,  the 
KxD  thrusts,  and  the  thrust  and  subthrust  architectures 
were  completed.  I  he  I, Of.  was  established  and  carried  to 
about  To  percent  completion  during  F^  8(1.  The 
articulation  of  a  "requirements  architecture."  to  show 
where  the  Laboratory’s  program  is  addressing  \ i r  Force 
requirements  and  where  it  is  not.  was  also  begun  but  not 
completed. 

FI forts  in  all  these  areas  are  expected  to  continue  into  the 
rears  ahead  as  means  of  ensuring  that  the  ongoing  ILlD 
program  is  adaptive,  relevant,  beneficial,  and  cost 
effective,  but  most  importantly,  that  it  is  aimed  at 
increasing  the  probabilitv  and  ease  of  ISM"  combat 


success. 


Technical  Evaluations.  There  were  many  management 
reviews  of  the  Laboratory  during  FY  80,  as  there  are 
every  year.  However,  it  became  apparent  during  the 
course  of  the  program  assessment  that  there  had  been 
insufficient  technical  reviews  or  assessments  of  the 
quality  of  the  program.  As  a  result,  a  Research  Advisory 
Panel  (RAP),  consisting  of  three  scientists  of 
international  repute  in  the  substantive  area  from  outside 
the  Department  of  Defense,  was  established  for  each  of 
the  three  thrust  areas.  The  first  RAP  review  was  tried 
with  the  Air  Combat  Tactics  and  Training  R&D  thrust 
area  during  FY  80.  The  result  was  so  helpful  in  the 
further  development  of  that  thrust  area,  RAPs  were  then 
mandated  tor  the  other  two  areas.  In  addition,  the  AI'IIRI. 
Technical  Advisory  Board  (TAB),  consisting  of  the 
Technical  Directors  of  the  three  operating  R&D 
Divisions,  the  Chief  Scientist  as  chairman,  and  a 
secretary,  was  charged  with  the  technical  review  and 
assessment  of  the  quality  of  the  Laborator  's  R&D 
program.  The  TAB  is  assisted  in  their  technical  reviews 
not  only  by  the  RAPs.  but  also  hv  External  Reviewers 
(KBs)  who  are  counterparts  from  the  corresponding 
laboratories  of  the  other  Services.  Although  such 
technical  reviews  and  assessments  were  begun  during  FY 
8(1.  the  lirst  complete  round  will  occur  during  FY  81. 

Technical  Status  of  the  Weapon  Systems  Logistics, 
Maintenance,  and  Technical  Training  Thrust  Area. 

The  logistics  R&D  mission  area  is  a  newly  expanded  one 
for  the  Laboratory.  The  thrust  in  Weapon  Systems 
Logistics  is  evolving  from  sound  bases  of  manpower  and 
human  resource  factors  in  design  and  weapon  systems 
acquisition.  Similarly,  the  work  in  Technical  and 
Maintenance  Training  is  based  on  prior  R&D  in 
maintenance  aiding  and  performance  enhancement,  hut 
the  expansion  of  the  area  of  concern  and  its  integration 
with  the  R&D  on  maintenance  training  simulation  and 
computer  aided  instruction  in  technical  training  are  new. 
The  Crew.  Croup.  Team,  and  l  nit  (CCTl  )  Performance 
and  Training  thrust  is  also  an  emerging  effort— and  one 
that  is  employing  the  command  and  control  system  as  an 
environment  (or  "carrier  signal  )  in  which  to  begin,  with 
the  intent  ol  moving  to,  the  maintenance  performance 
areas  as  soon  as  practicable.  The  needs  in  this  thrust  area 
are  clear  enough  — to  provide  a  technology  base  for  the 
delivery  ol  skilled  personnel  and  materiel  to  the 
operating  Major  Commands  ol  the  Air  Force.  Especially 
notable  is  the  attention  given  throughout  this  thrust  area 
to  issues  ol  applicability  to  combat  operations.  The 
program  in  this  area  is  in  too  elementary  a  form  to  permit 
anything  other  than  an  assessment  of  its  potential  and  its 
promised  quality,  both  of  which  are  respectably  high  as 
based  on  past  performances. 

Technical  Status  of  the  Manpower  and  Force 
Management  Thrust  Area.  The  thrust  in  development 
ol  an  \ir  Force  Civilian  Appraisal  System  to  meet  the 
requirements  ol  the  Civil  Service  Reform  Act  of  1078  is 
winding  down  and  will  be  completed  by  October  1081. 


Constraints  imposed  by  the  operating  system  have  limited 
the  effort  to  less  of  an  R&D-based  product  than  had  been 
initially  planned.  The  thrust  to  develop  Enlisted  and 
Officer  Force  Acquisition  and  Distribution  Systems 
represents  the  major  portion  of  efforts  in  this  area. 
Although  the  objective  is  quite  responsive  to  Air  Force 
personnel  system  operations  in  the  current,  or  peacetime, 
environment,  there  is  a  clear  need  to  expand  the  scope  to 
include  issues  of  optimization  for  combat  operations.  The 
thrust  towards  a  Enlisted  and  Officer  Force  Management 
System,  which  is  just  now  emerging,  will  include 
increased  attention  to  issues  of  applicability  to  combat 
operations.  On  the  whole,  this  thrust  area,  which  includes 
in  its  mission  the  development  of  new  technology  lor 
selection,  classification,  training,  assignment,  retraining, 
reassignment,  and  force  management  generally,  is  based 
on  technology  most  in  need  of  rejuvenation.  The 
technology  base  has  had  very  little  real  expansion  since 
World  War  II.  but  considerable  refinement.  Expansion  is 
now  feasible,  if  coordinate  technology  advancements  in 
other  areas  (such  as  computers)  are  employed,  not  merely 
to  refine  what  has  been  done  in  the  past,  hut  rather  to 
change  what  has  been  done  into  something  better— more 
valid  and  with  greater  applicability. 

Technical  Status  of  the  Air  Combat  Tactics  and 
Training  Thrust  Area.  Many  of  the  personnel  ami 
programmatic  problems  in  this  thrust  area  were  solved 
during  FY  80  bv  the  functional  transfer  id  the  Simulation 
Techniques  Branch  from  the  former  Advanced  Systems 
Division  at  W  righl-Palterson  AFB.  Ohio,  to  the  newly 
created  Operations  Training  Division  at  Williams  AFB. 
Arizona.  With  this  transfer,  all  the  engineering  R&D  on 
flight  simulation  within  the  Laboratory  was  integrated 
into  a  single  thrust  on  Engagement  Simulation 
Technology  .  Thus,  component  developments  are  tested  on 
the  Advanced  Simulator  for  Pilot  Training  (  ASI’T)  and 
evaluated  for  utility  in  behavioral  experiments.  The 
behavioral  side  of  the  thrust  area  is  represented  in  the  Air 
Combat  Training  thrust.  Although  it  should  logically  be 
the  driver  of  the  engineering  program,  it  lias  in  lact  been 
driven,  in  large  measure  because  of  an  imbalance  in 
resources  between  the  two  — an  imbalance  that  will  lie 
corrected  along  the  lines  begun  during  FY  80.  By  I  Y  8:! 
or  FY  88.  the  resource  balance  should  have  shitted  with 
the  greater  proportion  in  the  behavioral  side  ol  the 
program  where  the  requirements  are  now  considerably 
greater  than  those  on  the  engineering  side.  The  thrust  in 
Operational  l  nit  Training  is  emerging,  with  essentially 
no  efforts  having  been  expended  on  it  during  I  Y  80. 

General  f’omments.  An  annual  report  provides  a  static 
picture— a  point  in  lime— of  the  very  dynamic  program 
which  is.  in  the  last  analysis,  the  very  substance  ol  the 
Laboratory  .  The  directions  ol  the  program  are  at  least  as 
important  as  its  current  status.  And  here  the  evaluation 
can  be  clear:  The  direction  is  proper  — to  develop  and 
apply  the  technology  base  in  order  to  increase  the 
probability  and  ease  ol  combat  success. 


AFHRL  THRUST  AREAS 


General  Description 

The  laboratory's  R&D  program  is  currently  divided 
among  three  thrust  areas:  (a)  Weapon  Systems  Logistics. 
Maintenance,  and  Technical  Training,  (b)  Manpower  and 
Force  Management,  and  (c)  Air  Combat  Tactics  and 
Training.  Each  thrust  area  is  functionally  managed 
through  a  Laboratory  R&D  Division:  (a)  the  Logistics  and 
Technical  Training  Division  (AFHRL/LR).  (b)  the 
Manpower  and  Personnel  Division  (AFHRL/MO).  and  (c) 
the  Operations  Training  Division  (AFHRL/OT), 
respectively. 

The  thrusts  and  subthrusts  within  each  of  these  thrust 
areas  have  been  defined,  with  certain  of  them  still  in  the 
"emerging"  stage.  The  "architectures"  that  are  employed 


to  describe  all  three  levels  — thrust  area,  thrust,  and 
subthrust  — are  dynamic  rather  than  static.  They  may  be 
expected  to  change  somewhat  from  year  to  year  to  show 
validly  the  identification  of  both  near-term  and  long¬ 
term  objectives,  the  planned  transfer  of  thrust  component 
technologies  where  appropriate,  and  the  approach 
employed  to  develop  the  technologies  and  systems  desired 
for  enhancement  of  combat  success. 

General  descriptions  of  the  thrust  areas  are  given  below 
and  on  subsequent  pages.  Diagrams  portraying  the 
respective  thrust  areas  are  also  provided.  These  diagrams 
are  employed  with  highlighting  in  later  sections  to  aid  in 
identification  of  the  parts  of  the  R&D  program  being 
reported. 


Weapon  Systems  Logistics,  Maintenance,  and 
Technical  Training  Thrust  Area 

The  prime  objective  of  this  thrust  area  is  to  provide 
the  technology  to  ensure  effective  and  efficient  support  of 
Air  Force  operations.  This  support  includes  logistics, 
materiel  and  human  resources.  Special  attention  is 
devoted  to  maintenance.  Also  included  as  an  objective  is 
the  technology  to  ensure  effective  team  performance  in 
ground-based  systems.  The  area  eonsists  of  three 
interrelated  thrusts:  (a)  Weapon  Systems  Logistics,  (b) 
Technical  and  Maintenance  Training,  and  (c)  Crew. 
Group.  Team,  and  l  nit  Performance  and  Training. 

The  first  thrust  pertains  especially  to  the  logistics 
aspects  ol  Air  Force  weapon  systems.  It  includes  three 
subthrusts.  One  subthrust  is  to  develop  the  technology  for 
the  integrated  logistics  system  of  a  weapon  system.  A 
second  subthrust  is  to  provide  the  technology  to  ensure 
effective  logistics  support  for  combat  maintenance.  The 
third  subthrust  is  to  improve  the  performance  of 
maintenance. 

1  he  second  thrust  pertains  to  technical  training, 
with  special  attention  to  training  maintenance  personnel. 
The  subthrusts,  in  turn,  concern  simulators  for 


maintenance  training,  a  system  for  making  major 
decisions  al>out  the  management  of  training,  on-the-job 
training,  and  the  extensive  use  in  the  Air  Force  of  the 
available  technology  for  computer-based  instructional 
systems. 

The  third  thrust  is  aimed  at  improving  the 
performance  of  non-flying  crews,  groups,  teams  and 
units.  Special  attention  is  being  given  to  teams  involved 
in  command,  control,  and  communication  systems 
because  of  the  pressing  current  needs  for  improvements 
in  those  systems. 

R&D  investment  in  the  area  of  these  thrusts 
promises  unusually  high  payoff.  The  potential  to  reduce 
cost  and  increase  weapon  system  supportability  is  high 
because  this  area  of  technology  is  quite  underdeveloped 
and  initial  big-step  improvements  can  be  made.  The 
thrusts,  as  well  as  most  of  their  sub-thrusts,  have  been 
the  subject  of  unusual  high-level  interest.  Special 
scientific  and  operational  study  groups  have  stressed  the 
need  for  increased  R&D  in  the  thrust  areas.  Requirements 
have  been  indicated  in  recent  studies  and  guidance  from 
HQ  l-SAF  and  the  Department  of  Defense,  and  in 
Logistics  Needs  from  the  Air  Force  Logistics  Command. 
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WEAPON  SYSTEMS  LOGISTICS,  MAINTENANCE 
AND  TECHNICAL  TRAINING  THRUST  AREA 


Prior  R&D 


FY80  —  Thrusts  Projections  Over  Future  Years 
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Manpower  atuft  Force  Management  Thrust  Area 

Hie  primarv  objectives  ol  lln>  thrust  area  are  (a)  lo 
develop  management  tools.  procedures.  ami  associated 
technologies  to  ensure  the  more  d  ied  ivt  useol  personnel 
resources  h\  improving  .'election  methodologies  and 
establishing  appropriate  job  requirements.  (h)  to 
structure  and  maintain  a  workforce  with  the  required 
aptitudes  and  experience  to  meet  operational 
com  in  i  t  Mini  |>  in  hnlh  pearelime  and  wartime 
en\  iron  men  Is.  ami  (c)  to  establish  a  eomprehciisiv  e  skills 
management  program  lo  improve  personnel  ulih/ation 
and  produeliv  ilv .  The  area  consists  ot  two  ongoing  I  hriists 
and  one  emerging  thrust:  (a)  Tivilian  \ppraisal  Svstem. 
Ui)  Knlisted  and  Ollieer  Force  \equisilion  and 
Distribution  S\ sterns,  ami  (e)  Knlisted  and  Ollieer  June 
Management  Svstein  (thrust  still  emerging). 

TheTivilian  \ppraisal  Svstem  tlinist  is  a  near-term 
effort  to  develop  an  operational  s\s|em  lo  I  nil  ill  the 
reiptirements  of  the  l‘)7R  C.ivil  Serv  ire  Reform  \el. 

Research  Irom  the  Force  \c  q u  i si  l  ion  and 
Distribution  Svslenis  thrust  will  provide  a  basis  for 
fiersonnel  derisions  in  the  initial  procurement,  selection 
and  assignment  ol  Vir  Force  personnel.  Devices 
developed  include  /udhudoJogies  (a)  lor  the  procurenicMit 
imi  selection  ol  personnel  motivated  lor  \ir  lunr 
■erv  ice.  (h)  lor  the  assignment  ol  personnel  to  jobs 
.ompalihle  with  their  aptitudes.  interests  and  experience, 
and  (e)  lor  enlianeement  ot  career  motivation.  Ihr 
developnmit  id  eoinpnler-assisled  Personnel  \cqmsitmn 
Mid  Distrilmliou  Svslenis  will  provide  tin*  \ir  force  with 
a  varietv  cd  alternative*  to  lorrr-inanning  in  the  light  ol  a 
diminishing  manpower  *»upplv  and  will  help  lo  ensure 
that  the  available  pool  cd  talent  i»  opiimallv  used  ami 


that  resource?*  arc*  allocated  he  maximize  the  return  cm 
personnel  i nvest im*nl. 

Research  to  develop  an  Knlisted  and  Ollieer  force 
Management  Svsleni  is  designed  lo  provide  \ir  I'oree 
managers  with  devices,  moch'ls  ami  s| rategies  lee  improve* 
evaluation  cd  pdc  pertormanee.  rarivr  molivalion. 
n*!c*n  I  ion.  job  si  1 1  s  |  -til  i  o  n  .  and  i  ml  i  v  id  ual/u  n  i  t 
produeliv  ilv .  and  lo  e-iabliMi  ellerhve  rc‘enlis|  mc*nl/ 
earec’i*  assign mc*iti  programs.  The*  decreasing  applicant 
pool  cd  s«*rv  iec‘-c*|  igi  hlc  personnel  makes  the  eMeefivr  us* 
and  rc’lenlnm  id  111-srrviee  pc*rson nel  c  ritical  dor*  ,r  'he* 
IdhOs.  \ | >o.  an  oc*cupal nmal  resi*arc  li  data  hank  iiiclouing 
various  occupational  in|nil  source's  prov  n|e-  rcadv  access 
of  an  extensive  data  base  tor  tin*  design  and  conduct  cd 
R  &  D  mi  support  id  the  manpower  and  person  m*l  s\«ae*ui. 

Immediate  in*nc*(i|s  to  be  aeerued  from  these  thrusts 
are  technologies  that  (a)  improve  the  rtlicicmv  and 
eeoiioiuv  ot  pc*rsounc*l  |iroc,iiri*im*iii.  (Id  e  nsure  optimal 
ehissil  ica!  ion  and  assigninent  ol  lioth  lirsl-lerm  and 
carec*r  personnel.  (»)  provide  an  accurate  evaluation  <d 
individuals  best  qualified  lor  \ir  force  service,  (d) 
facilitate  movement  between  speeia:tic*s  to  correct 
manning  imbalanc  es,  am!  (e)  jirov  idc  pmtoivpe  *n*|c*iii 
lor  pc *rl or mancc  assessment  ol  \ir  1  onv  civ  i hails.  Konger 
term  benefits  include*  (a)  improving  tin*  eapabibtv  to 
match  an  individuals  abilities  with  \ir  lorn*  job 
requirements  more  aeeuralelv.  (Id  increasing  testing 
llexibililv  through  percept  ual/moint*  ami  cnmpulcr- 
managed  testing,  (e)  rediiemg  training  c  n-|s  as  a  tum  imn 
of  reduced  atlnlion.  (d)  idenlilvmg  and  Inrecasting 
potential  critical  problems  ol  manpower  siipplv  in  lime*  to 
propose  remc*dial  action.  («*)  improving  job  satislactum. 
produeliv  it  v .  and  rc'lenlmn.  and  (I)  developing  on-the- 
job  performance  criteria  for  validation  cd  selection 
dev  ices. 


Air  Combat  Tactics  and  Training  Thrust  Area 

The  prime  objective  ol  this  thrust  area  is  to  identity 
and  demonstrate  more  rost-clfeelive  training  strategies 
and  training  equipment  capabilities  lor  use  In 
maintaining  or  improving  the  combat  effectiveness  of 
l  SAP  aircrew  members.  It  addresses  Air  Force  goals  to 
provide  trained  aircrews  who  can  effectively  operate 
aerospace  vehicles  under  both  training  and  combat 
conditions.  The  area  consists  ol  three  thrusts:  (a)  Air 
Combat  Training,  (b)  Fngagemenl  Simulation 
Technologv  and  (c)  Operational  l  nit  Training.  The  lirst 
and  third  thrusts.  \ir  Combat  Training  and  Operational 
l  nit  Training,  involve  behavioral  training  research.  The 
second  thrust.  Fngagemenl  Simulation  Technology,  is 
basieallv  simulator  support  and  engineering  technology 
development. 

Most  training  Rxl)  is  accomplished  under  the  \ir 
Combat  Training  thrust.  Its  objective  is  to  provide  a 
technologv  base  for  training  high-level  crewmember 
skills  in  simulated  combat  environments.  It  is  best 
understood  as  an  extension  ol  past  work  using  the 
\dvanred  Simulator  for  Pilot  Training  (ASf’T).  That 
R\l)  explored  the  development  of  basic  living  skills, 
such  as  transition,  instruments,  and  air-lo-surface 
ordnance  delivery  on  a  conventional  range.  The  present 
RXl>  is  being  extended  to  the  development  id  training 
strategies  and  equipment  requirements  for  use  in 
ordnance  delivery  on  tactical  targets  using  wartime  tactics 
in  a  realistically  modeled  combat  arena.  The  rate  and 
scope  of  ibis  expansion  will  be  largely  dependent  on  the 
avuilahililv  ol  new  engineering  technology  developed 
under  the  Kngagemenl  Simulation  Technology  thrust. 
F.fforls  within  the  Air  (lumbal  Training  thrust  will 
address  all  major  facets  ol  air  combat  training.  Four 
sublhriisls  include  Tadics  Training  and  Flying  Skill 


Maintenance.  Measurement  ol  Virerew  Training 
Readiness.  Visual  and  Force  Cuing  Technology,  and 
Virerew  Training  Technology  Applications. 

The  F.ngageinenl  Simulation  Technology  thrust  is 
primarily  engineering  Rxll  oriented  toward  the 
development  of  algorithms,  software,  and  hardware 
techniques  that  support  the  operations  training  HXl). 
Vltention  is  focused  on  the  development  of  mission 
simulator  components  and  subsystems  that  will  provide 
greater  training  capability  at  a  lower  cost.  It  involves 
sublhrusts  in  Image  Ceneratinn.  Visual  Displays.  Motion 
and  Force  Simulation.  Advanced  Simulator  Concepts,  and 
Vdvanced  Tactical  Vir  Combat  Simulation. 

The  third  thrust.  Operational  l  nil  Training,  is  an 
emerging  thrust  that  will  have  as  its  objective  the 
integration  ol  operationally  applicable  findings 
concerning  pilot  training  into  ongoing  unit  training 
programs.  The  result  will  be  improved  clficieucy  in 
training  and  increased  combat  readiness  capabilities.  This 
effort  will  be  formally  initialed  in  FV  82. 

Tile  development  ol  new  technology  and  the 
demonstration  ol  technological  advancements  in  flying 
training  courses  arc  directed  at  producing  the  required 
skilled  aircrews  at  optimum  cost.  In  I  be  near  term  ( FA 
81-82).  this  RxD  area  will  provide  the  equipment  and 
training  capabilities  necessary  to  teach  basic  combat  skills 
and  tactics.  In  the  longer  term  (FA  8.5  on),  the  RXl)  will 
address  training  in  those  combat  skills  required  to  be 
successful  in  specific  combat  areas  and  to  function 
effectively  as  a  member  of  a  coordinated  combat  team. 
These  inter-related  benefits  will  lead  to  increased  mission 
readiness  for  operational  crews  and  to  the  ultimate  goal  of 
success  in  combat. 
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TECHNICAL  ACHIEVEMENTS 


Title:  Comparison  of  LCOM,  R&M,  and  EVM  Models 

Description:  Three  support-resource  forecasting  models 
were  compared  to  identify  similarities  and  differences  in 
their  capabilities.  Among  the  factors  examined  were  their 
inputs,  methods  of  processing,  outputs,  and  immediate 
utility  in  providing  useful  information  to  life  cycle 
costing  activities.  The  three  models  compared  were  the 
logistics  composite  model  (l.COM).  the  reliability  and 
maintainahilitv  (R&M)  model,  and  the  expected  value 
model  (K\  M).  l.COM  is  a  Monte-Carlo  simulation  model, 
while  both  the  R&M  model  and  the  EVM  are  average 
value,  point  estimate  models.  The  purpose  of  the 
comparison  was  to  elearlv  define  the  merits  and 
limitations  of  each  for  use  in  supporting  weapon  svstems 
development.  Results  indicated  some  degree  of  overlap  in 
individual  capahilitv  hut.  not  clear-cut  obviating  hv  anv 
model  (in  its  present  form)  ol  the  u t i I i t x  lor  specific 
purposes  <il  either  of  the  others.  Further  development  and 
refinement  of  the  models  could  reverse  this  conclusion.  It 
was  found  that  the  R&M  model  and  the  K\  M  are  similar, 
hot  not  identical,  in  terms  of  inputs,  processing,  and 
outputs.  The  FA  M  makes  better  use  of  existing  input 
data,  w  hilt-  the  R&  M  model  prov  ides  outputs  better  suited 
to  aid  weapon  system  planners.  The  R&M  model  has  been 
incorporated  In  a  lile  cycle  cost  model:  the  Reliahilitv. 
Maintainahilitv.  and  Cost  Model  (RMCM).  However,  the 
FA  M.  with  further  development,  could  also  be  associated 
directly  with  a  cost  model.  It  was  also  found  that 
meaningful  comparison  between  the  (wo  expected  value 
models  and  the  l.COM  was  difficult  because  of  their 
cxlremelv  diflerenl  natures.  The  l.COM  is  dvnamie  and 


processes  types  of  data  which  are  not  handled  bv  either 
the  R&M  model  or  the  EVM. 

Utilization:  One  impact  has  been  a  decision  to  initiate  a 
new  effort  to  combine  the  R&M  model  and  the  EVM  into 
a  single  average  value  model  that  will  incorporate  the  best 
features  of  each  and  couple  them  with  the  costing 
capability  ol  the  RMCM.  A  second  impact  has  been  the 
recognition  by  the  l.COM  user  eommunitv  of  the  potential 
value  and  unique  capabilities  offered  bv  the  "average 
value"  approach  to  resource  forecasting,  along  with  an 
increased  understanding  and  appreciation  of  how  the 
R&M  model  and  the  EVM  relate  to  the  l.COM  simulation 
model. 

Benefits:  Results  ol  this  effort  will  come  to  fruition  in 
the  follow-up  effort,  in  which  a  composite  average  value 
model  will  be  developed  from  the  R&M  model,  the  EVM. 
and  the  RMCM.  The  new  model  will  provide  an 
economical  capability  to  supplement  use  of  the  l.COM  for 
resource  requirements  forecasting  in  situations  wherein 
data  availability,  time  and  facility  restrictions,  and 
accuracy  requirements  call  for  alternative  measures.  This 
situation  would  be  typical  of  the  early  phases  of  weapon 
system  development. 

AFHKL  Contact:  Sharon  Nichols 

AFHRI./l.RI.F 

Wrighf-Patterson  AFB  Oil  15188 

Autovon  785-5910 

Commercial  (518)  255-5910 


Mltlil  I  a-k  S  irnii-i  I  .oinjiarf-  \armu-.  HcMMirrt*  1;or<*ms1inp 


Title:  Development  of  Maintenance  Demand  Metries- 
IMu'ses  I  and  II 

Description:  Mathematical  regression  equation-  "ere 
lies  eloped  lo  relate  equipment  design  characteristics, 
operation.-  activities.  and  ens  ironmeiilal  eondilion-  lo 
inainleitanee  demand  rale-  lor  eaeli  subsystem  ol  an 
aircraft.  Tile  rrgre— ion  equations  are  appliealde  in 
aireral I  in  general.  I  lie  eipialion-  are  intended  lo 
-nppleinenl.  or  replaee.  the  traditional  Hying  hour-  or 
sortie  rates  a-  predictor-  of  inaintenanee  demand-.  Ha-cd 
upon  the  eipialion-.  new  inaintenanee  demand  metrics 
vv ere  developed  lor  use  in  the  Logistic- C.ninpn-ile  Model 
to  determine  requirement-  for  inaintenanee  manpower 
and  other  -upporl  re-ourees.  New  work  i-  being 
undertaken  to  develop  production  eipialion-  which  are 
specific  to  ela— e-  of  aircraft  (e.p..  laelieal.  homher. 
trainer),  and  lo  investigate  the  logical  ha-i-  ol  the 
-tali-lieal  relation-hip-. 

llilization:  The  product-  of  this  -indy  provide  more 
aeeurale  mean-  of  predicting  the  maintenance  demand 
mie-  of  aircraft  -uh-v-teni-  than  the  enmmnnly  u-ed 
f |  v  i n o  hour-/-ortie  rales  indicator-.  The  more  aeeurale 
prediction-  of  mainleuanee  demand  rate-  u-ed  in 
ronjunelinu  with  the  newly  developing  -upporl  re-ouree 
forecast i n *»  model-,  will  allow  for  more  aeeurale 
e-liiualioii-  of  the  requirements  lor  maintenance 
manpower,  -pare-  and  -upporl  equipment. 

I  tan 'fils:  The  product-  ol  I  hi-  -tmlv  will  provide  more 
aeeurale  o-limation-  ol  the  demand  for  uiaiiilenanee  ifian 
the  traditional  flying  hour-/ -oi  l ie-  predictor-.  I  he 
product-  al-o  provide  in-ighi  into  the  determiner-  ol 
equipment  failure  (de-inn  eharaeleri-lie-.  environmental 
laelor-.  operation-  requirement-),  thu-  allowing  for 
corrective  action-  to  lie  taken  where  maintenance 
demand-  are  unu-uallv  high  or  otherwise  nmiceeplalile. 

I  FURL  ('.ontact:  Frank  Maher 
MIIHI./l.m.X 

\\  righl-l’aller-un  M'B  Oil  l->  1.1.1 

\utovon  Tfl.i-.i') I  (I 

I  aimmercial  (ol.f)  2r>:>-.'i')|0 

Title:  Models  of  Mainleuanee  Resources  Interaction 

Description :  I  ompuler-ha-ed  -imulalion  model-  and 
mathematical  regre— ion  equation-  were  developed  lo 
de-cri he  the  inleraclion-  among  mainlenanee  manpower, 
-pare  pari-,  and  -upporl  equipment,  the  model-  and 
equation-  can  he  u-ed  to  loreea-l  the  impact  ol  various 
mi\c-  ol  manpower,  -pare-,  and  -upporl  equipment  on 
aircraft  readme—  lo  llv  hot li  peacetime  and  wartime 
m  i  ion  -.  (lie  I- Id  weapon  -v-fem  provided  the 


resources  and  operational  data  lor  dev elopnieiil  ol  the 
model-  and  equation-.  The  Logistic-  lompo-ile  Model 
wa-  u-ed  a-  the  ha-i-  lor  the  -imulalion  model-. 

I  tilization:  The  product-  id  this  -tmlv  (i computer 
-imulalion  model-  and  regression  equations)  can  lie  used 
to  loreca-l  the  impact  ol  various  mixes  ol  mainlenanee 
manpower  -pare- and  support  equipment  oil  the  readme— 
ol  airerall  to  llv  mi— ion-.  The  model-  and  equation-  can 
al-o  he  u-ed  lo  determine  the  requirement-  lor  manpower 
-pare-  and  -upporl  equipment  to  provide  desired/ 
required  level- ol  airerall  readiness. 

IteneJ'its:  The  model-  and  equation-  have  two  main 
henelils.  Tliev  provide  a  mean-  to  determine  resource 
requirement-  lor  desired  level-  ol  readiness.  Ihev  al-o 
provide  the  mean-  lo  perlorm  trade-offs  among  various 
mixes  ol  manpower,  -pare-,  a  ml  -upporl  equipment  in 
term-  ol  effects  mi  dollar  ro.-l-  and  on  the  ability  ol  a 
-v-leni  lo  meet  peacetime  readiness  and  wartime 
emplov  uient  nhjeeliv  cs. 

At’IIKI.  (.ontact:  Trank  Maher 

\niRi./i.m.\ 

\\  righl-l’aller-un  \ Hi  (III  InLll 

\utovon  :h:i-.),)io 

( '.ommereial  (old)  Jdd-d'Mtl 

Title:  Optinii/.alion  of  Format  and  Display  Options 
for  a  (iomputcr-Bascd  Maintenance  Aids  System 

Description:  This  research  determined  the  type  and 
format  ol  information  required  by  technical  users  ol  a 
couqmler-ha-ed  technical  order  -v-leni.  01  prime  concern 
were  the  human  laelor-  elements  ol  utilizing  the  power  ol 
a  computer  lo  optimize  the  information  required  to 
perform  technical  la-k-.  It  wa-  determined  that  a 
computer  will  permit  the  u-er  lo  -elect  the  specific 
amount  and  tv  pc  ol  data  required  for  a  given  la-k.  Three 
level-  ol  detail  were  -pecilied  and  appropriate  formats 
were  developed  to  present  data  in  an  outline  formal  tor 
lullv  qualified  technicians:  in  a  more  detailed  formal  lor 
technician-  with  le—  experience:  and  In  a  -tep-hy-step 
format  for  the  novice  mechanic.  In  addition,  "pool-  "  ol 
-pecific  information  will  he  available  lor  a  quick  hrii-'n- 
up  mi  tlieurv.  procedure-,  etc.  Ml  level- and  pools  will  he 
augmented  with  illustration-  that  graphically  support  the 
lest.  \  functional  keyboard  wa-  designed  to  permit  the 
u-er  with  minimum  tvping  -kill  to  interlace  with  the 
-v-lem. 

[’tilization:  The  research  i-  being  applied  in  the 
development  id  a  prulotv pc  couqmler-ha-ed  mainlenanee 
aids  -v-lem  for  mainlenanee  technicians.  The  human 
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ONGOING  R&D 


lit  It* :  l  nilied  Data  Base  Technology 

Description:  The  objective  ol'  this  effort  is  a  technology 
tor  a  central  automated  source  of  logistics  data  drawn 
I  nun  basic  \ir  Force  >\  stems  to  support  the  weapon 
>\ stem  design  process.  logistics  data  arc  those  that  would 
assist  in  obtaining  answers  to  questions  about  logistics 
requirements  as  a  I  unction  of  alternative  design/supporl 
concepts,  Logistics  data  refute  direcllv  or  indirectly  to 
reliabilitv.  mainlainabililv .  ground  support  ccjuipnienl. 
built-in  lest  equipment,  task  analvsis.  skill  level,  skills, 
crew  si/e.  training  requirements,  technical  data,  ami 
spares.  The  basic  data  systems  lor  this  technology  are  the 
Logistics  Support  \nahsis  Records  (Mil. -SID  1388). 
Maintenance  Data  Collection  S\ stern  (MB  hb-l).  and 
I .ogisties  t  aimposile  Model  Technology  (MB  J. >-•>).  The 
leasibililv  ol  this  lechnologv  will  first  lie  established. 
This  will  entail  developing  an  initial  delinilion  and  a 
concept  ol  operation.  The  lechnologv  will  then  be 
developed,  ami  later  tested  and  evaluated. 

I  tilizalion:  This  lechnologv  and  the  resulting  enhanced 
availability  ol  logistics  information  will  allow  lor  a 
signif icantlv  increased  consideration  ol  logistics  lactors 
throughout  the  weapon  svsteni  design  process.  \ 
significant  decrease  in  logistics  costs  lor  modern  weapon 
s\ stmts  should  result.  I  his  ellort  is  in  support  ol  a  larger 
rllort  umlerwav  to  develop  a  Product  Performance 
Iced  back  Svs|i*m.  Lite  l  nilied  Data  Base  is  concerned 
with  a  limited  proloivpe  wliieh  addresses  aircraft  onlv. 
The  Product  Performance  I  Veil  back  System  is  to  address 
missiles  and  ground-based  electronics  also,  building  upon 
the  I  nilied  Data  Base  lechnologv.  The  Produc* 
Performance  feedback  elloit  is  also  concerned  with 
implementing  the  lechnologv.  and  interlacing  the 
lechnologv  development  ellort  with  it-  Inturc  potential 

Users. 

it  II  HI,  Contort:  Robert  V  Deem 

m  iiri./i  ri.\ 

Wright-lhmcrson  M  B  Oil  I3I33 

\ u to v  on  i  8.>-3  .  i  I 

Commercial  (.”>13)  -.’>.">-3771 

Title:  (.an  sc -Effect  Cost  Analysis 

Description:  litis  effort  is  to  define  and  document  an 
approach  to  the  anal\s|«.  nj  ownership  costs  which  is 
operable  ill  flic  eonccptiial  s|ajri»  ol  V\  capon  '\Meiti 
development  and  is  hjsrd  on  e,uisc-e|  Icet  impacts.  Il  will 
dcniofisir.ilc  I  lu*  feasilnblv  ol  idcntil  \  ing  and  quant  it  v  mg 


cause-effect  functional  relationships  between  system 
design/operatitui  parameters  and  the  system  support 
requirements  tiicv  generate:  winch,  in  turn,  drive 
ownership  cost.  I  (tree  tvpes  ol  systems  are  being 
examined:  aircraft  avionics,  missile  avionics,  and  aircraft 
propulsion  svstems.  \  computerized  methodology  i> 
being  developed  lor  using  the  cause-effect  relationships 
to  prov  ide  quirk  response  cost  estimates  wliieh  reflect  the 
specific  logistics  support  consequences  of  particular 
system  design  and  operation  alternatives. 

I  tilization:  Products  ol  this  ellort  will  increase  the 
arcuracv  of  estimates  of  cost  and  support  resource 
requirements  during  the  conceptual  phase  of  system 
development.  The  cause-effect  approach  will  provide 
greater  insight  into  the  process  of  design/ operation/ 
support  requirement  interaction  and  allow  lor  very  early 
evaluations  to  he  made  of  de-ign/siippurl  alternatives  in 
terms  of  their  -pecific  impact  on  ownership  cost.  I  he 
eapubilitv  will  permit  early  -vstem  development  actions  to 
avoid  support  cost  hv  allowing  a  step-hy -step  tracing  ol 
specific  consequences  of  system  ownership  to  tin* 
parameters  of  design  and  operation  which  cause  them. 

it'll  HI.  Contort:  II.  \nthonv  Baran 

\!  IIBI  /l.BI.  \ 

\\  right- Patterson  \I  B  Dll  I.)  Idd 

\ ulov  on  <  8  >-3 .  .  I 

( '.ommereial  (old)  l  >>-3 .  .  I 

litle:  Evaluation  of  Technology  for  Acquiring 
Supportable  Systems 

Description:  I  his  i»  the  linal  phase  ol  a  four-part  effort 
to  develop  and  held  a  coordinated  lechnologv  lor  the 
human  resources  and  logistics  support  ol  weapon  svstem 
dev  clopiiieni .  i  hr  coordinated  lechnologv  consists  ol  an 
integrated  asscmblv  ol  models,  techniques,  a  consolidated 
dat.i  h;isc.  and  a  methodologv  usidul  lor  their  combined 
ami  funelv  appiication  throughout  the  weapon 
.lequisiiion  process  h*.  purpose  is  to  great Iv  laeililale  and 
s\ stcin.it i/e  i he  evaluation  o!  resource  requirements  and 
i ‘Os t  throiighoiii  weapon  s\s|i*}n  development,  and  to 
increase  the  leasibililv  ol  implementing  those 
consider. il  mils  as  guidelines  jnr  design  ami  W'Ihii 
support  planning.  I  be  ongoing  ellort  is  to  cvalealc  ami 
complete  the  integration  of  the  coordinated  technology 
and  to  complete  its  preparation  lor  operational  in'. 
Products  ot  the  ellort  will  include  results  nl  the 
evaluation:  ilor •iiment  at  ion  and  application  guidance 
s  per  1 1  ic  a  1 1  \  tailored  lor  three  levels  0|  project 


management:  ami  training  materials  fur  field  personnel, 
"liirli  art*  similurlv  tailored  to  aid  implementation  b\ 
managerial  and  ferhniral  personnel. 

I  tilization :  I  se  ol  I  lit*  coordinated  teehnologv  in  weapon 
svstem  dev elopment  programs  will  signif iramlv  inrri'iix' 
\ir  Inrre  eapaliilitv  to  consider  design.  operation.  and  life 
»’>cle  ownership  roiisequences  more  lullv  as  joint  trade- 
oils.  h  will  a  (mi  allow  the  «*\  ablation  of  svstern  support 
trade-oils.  siieh  as  technical  data  versus  training.  In  orcur 
earlier  and  intliienee  tin*  selection  ol  design  ami  svstem 
support  alternatives.  'Pin*  overall  imparl  is  I i ft*  cvrle  cost 
avoidance  through  a  more  effective  appliralion  of 
anal  Mica  I  techniques  and  a  more  coordinated  sequencing 
id  design  development  activities  which  relate  In  logistic*, 
support  planning.  Furthermore.  individual  components 
o)  »!»•■  coordinated  teehnologv.  such  a>  l hi'  Personnel 
\  \  ai lain lii \  Modi*!  or  the  I  raining  Hi  qu iremcn l> 
\naU"i"  Modid  ran  lirnrlil  u-rr-  in  personnel 
management  and  framing  rrini i rcnicnl"  I orerasl  i ng 
arliv  ilir". 

tFlIRL  Contort:  II  \nthnuv  Ikir.ui 
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Til  It*:  Maintenance  Demand  Melries- Phase  111 

De.V'ripfidri :  llii"  i"  a  con!  imt.ihnti  id  thr  work  lo 
drvrlop  better  predu  Uu-  m|  demand  rate  for  aircraft 
mainlrnanrr.  Ihr  earlier  idtori  d»*\ duped  regression 
npialuni"  which  p*rdnt  mi.uiiIi  ii.hu*-  demand  lair"  for 
airrral I  "iil»"\"lriii"  .i"  a  turn  lion  of  env  uunmenl.  design 
rliararl»Ti"l ir".  and  operation^  requirements.  Ilirse 
equation"  arr  general  lo  all  f \  p«*-  *d  aircraft.  Thr  new 
work  "ill  drvrlop  ripiJlioH"  "pen  In  |o  Ivpes  of  aircraft, 
(i.c..  tactical.  bomber.  and  trained.  wrll  a"  "prrilir  to 
l\pr  of  "uh"\"lrm  (e.g..  hoiuhing-nav  igaliun.  landing 
gear.  engines).  I  lit*  new  work  aUn  will  investigate  ihr 
logical  basis  ol  thr  regrrssiuii  equations. 

I  tilizafion:  I  hr  new  regression  equations  that  arr 
specif  ir  to  tvpr  ol  aircraft  a>  wrll  as  specific  lo  Ivpr  of 
"lll>"V"  I  ••ill  "ill  |im\i(lc  in  urli  linin'  |inTW  .mil  iirriiriih- 
fircilii  li.r-  ol  nijiiiti’iiiiiii'r  ilrin;iml  r;ilr>.  Tlii>  in  lurn  "  ill 
li'iul  III  iiiiirt-  |irri'it>r  r>liiiuilinli>  uf  I  hr  Mip|n>rl  riMilirrr 
rci|iiiri‘riifiil-.  In  ilir  rxlriil  lli.il  I . ><^ i i-,i I  li.nr-  run  lie 
r-.lalilMi  rd  for  individual  regression  «*t|  n  a  I  i  «•  n  ?» - 
rorrrrlivr  or  preventive  actions  rould  hi*  taken  lo  rrdurr 
thr  drniaml  lor  equipment  (Mainlrnanrr.  l  or  example.  if 
equipment  characteristics  mnlained  within  a  regression 
equation  arr  logicallv  related  to  thr  stihs\>|em.  thru  it 


would  seem  sensible  that  changes  in  those  rharaeteristies 
would  affrrt  ihr  maintenance  demand  rates.  However, 
experimental  test  in*;  would  hr  required  t<i  confirm  siielt 
logical  reialiunsliips. 
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Title:  MA(.H(>  Model  of  the  Air  Foret*  Lnpstics 
S\stt‘in 

Description:  Thr  M  \(  KU  Model  \>  designed  lor  U"«*  in 
polirv  development  and  in  resouree  eonlrol.  If  »"  d#*>ii;iied 
lo  enlumee  flu*  uuderstaitdifq;  of  (hr  overall  /ui[»art  of  ihr 
pidiries  estaldislied  hv  senior  management  upon  the  vrrv 
eomplex  lo*;islies  sxstem.  Siinullam*ou"l\ .  it  provide"  a 
means  to  evaluate  the  ellrets  of  ihi‘>e  ptdieies.  Ihr 
prolot \ pr  model  for  ihi"  el  fort  was  developed  hv  means 
of  e\leti"ive  interviews  r<nidurlrd  llirou^hout  the 
logistics  ruiiumimh  .  Thr  results  of  ifie-r  interv  iew>  allow 
the  re"earrln*rs  to  drlinr  and  *;ain  a  rompreheiistv i 
undrisiamlin*:  ol  tin-  logistics  svsleiu.  its  or*;aui/.aiioii. 
Imiriioii".  and  inlerarlion**  ainuu*;  its  various  principal 
component".  The  prototvpr  model  has  identified  '2  < 
ju'oresses  in  tin*  lo«;istirs  svstnn.  I  low  diagrams  are  hem*; 
drsi*»iieil  for  all  2>  pror«*sses.  and  those  diagrams,  which 
are  haseil  upon  thr  earlier  interviews,  will  then  he 
verified.  \n  elaboration  of  the  processes  will  indicate 
ha"ir  structure  and  the  How  between  the  various 
I  ii  net  ions.  Ihr  M  U  lid  Model  of  the  logistics  svsterti  will 


pruvub*  information  nmn*rnin"  tin*  inunx  interaction?* 
anion"  lo"i>lic>  elements.  proce>j*e>.  and  I  unctions.  ’Hie 
\ir  Force  Logistic?*  Sxslein  is  a  classic  iniorinalion 
leetlback  structure.  The  approach  oj  the  ongoing 
research  is  to  deetnnpo.se  this  structure  into  a  series  ol 
steps  based  on  s\ stem  conceptualization,  analysis,  and 
measurements. 

I  tilization:  The  \1  \(.Rt)  Model  dcxelopeil  through  llii> 
research  will  he  the  basis  of  policx  development  and 
resource  control  b\  senior  \ir  Force  managers  within  the 
logistics  communitN .  The  M  \C ,K( )  Model  will  also  In*  used 
as  a  tool  for  leaching  the  Insist ies  s\ stein  and  its 
interactions  at  the  \ir  Force  Institute  ol  Technolngx 
resulting  in  an  improved  understanding  of  the 
complexities  ol  the  \ir  Force  Logistics  S\ stein. 
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Till*-:  Identification  and  Analysis  of  Factors 
Influencing  the  Performance  of  Air  Force 
Maintcnancc 

Ursrriftlion:  F.llccli\c  ami  efficient  maintenance  ol  \ i r 
Force  sy.lenis  and  t-ipiipmcnl  is  an  cxlremelv  lin|iortant 
laelnr  In  determining  the  reliabilitv .  elleclivcncv.  cost, 
anil  ii|M-ralional  saletv  id  \\cii|inn  svsh-ms.  The  saletv  ol 
aircrew  personnel  oln  iniislv  depends  on  ctlcclivc 
inainleniinee. 

I  In*  research  is  designed  In  de\elop  a  comprehensive, 
integrated  long-range  program  that  will  idenlilv  the 
tai  lors  that  imparl  the  perlnrmame  ol  individuals, 
croups,  and  organizations  who  perform  aircraft  and 
missile  maintenance.  The  program  will  idenlilv  the 
human-related  r*‘seari-h  areas  ih.il  are  most  likelv  to 
result  in  the  improtemeiit  ol  the  performance  ol 
maintenance  personnel. 

I  he  approach  ol  the  slmlx  i-  In  examine  the  problem 
Irnm  the  top  to  the  holt. mi.  This  is  being  done  0\ 
conducting  open-cmled  mu  -on-one  interview-  with  all 
levels  nl  maintenance  personnel,  flic  scope  of  the 
interviews  will  ranee  I  ruin  senior  per-oonel  I  It  mu  eh  the 
working  level  leehnieian.  Ml  the  Major  tiommaml'. 
including  the  \ir  lories  in  l.nrope.  the  Pacific  Mr 
lories,  and  the  Ki-scrvc  lories,  will  lie  represented.  Ill 
selecting  data  eolti-iiion  -ile-.  eiin-idrr.il mu  i-  given  n, 
-Ill'll  thine-  a-  geographical  location,  elimalie  eondiliim-. 


weapon  svstem.  and  mission  rale.  Improvements  in  lintli 
wartime  and  peacetime  maintenance  performance  are  the 
ilesired  results  ol  this  project. 

I’he  research  is  an  application  ol  an  integrated  approach 
to  maintenance  research,  vv it li  special  attention  to  the  ride 
nl  the  human  in  elfoelive  and  efficient  maintenance.  It 
will  provide  the  basis  lor  an  integrated  research  and 
development  program,  that  will  ideotil'v  and  ipiantilv  the 
factors  that  influence  maintenance  performance. 

I  lilisnlion:  This  research  will  vit-ld  a  more  valid  picture 
ol  the  maintenanee  svstem  and  idenlilv  kev  research 
is.-ue-.  I  he  analysis  ol  the  data  colloeled  will  idenlilv 
opportunities  lor  application  ol  existing  teclmologv  to 
improve  maintenanee.  lYnldi-ms  that  reipiire  research 
will  lie  idi-ntilied  and' the  means  lor  stinking  them  will 
In-  proposed.  I  he  research  plan  resulting  I  rum  this  i-llort 
will  idenlilv  Inlnrc  maintenance  and  logistics  research 
and  dev eliipmenl  needs.  I'ln-  application  id  existing 
li-chnologii-s  and  the  teelmidogieal  advances  developed 
through  research  programs  eomlueted  as  a  ri-still  id  this 
slink  will  signil ieanllv  improve  \ir  Force  uiainlen.inee 
operations. 

I t'llRI.  C.onlHCt:  Itichard  I  .  Weimer 
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Title:  Development  and  Kvalualion  of  a  Prototype 
Computer  Bast'd  Maintenance  Aids  Svstem 

Description:  The  |»iii|hh'  of  this  projei  f  i-  lo  develop 
and  evaluate  a  protolvpe  enmputer-ha'cd  maniiriumr 
aids  -vstem.  1  In*  svstem  will  shirr.  retrieve.  and  pre-ent 
intonnaiion  lor  usr  li\  technician-  lor  pcrlorminjj 
maintenance  tasks  al  the  intermediate  lr\rl.  The  jnial  i-  to 
dr\r|o|i  a  svstem  which  is  ras\  to  iisr.  liked  hv 
leehnieian-.  and  prov  id«‘s  the  technician  with  all  id  the 
inlortnalion  needed  lor  the  task.  Human  Lo  fnr- 
reijuireutenN  are  heine  emphasized  in  the  -v-iem  dr-o*n. 
I  lie  svstem  will  present  instructions  a!  three  level-  ,,| 
detail.  n?i*  iealure  will  provide  the  leehnieian  with 
instructions  whieli  are  appropriate  lor  hi-  level  ol 
e\perienee  (verv  detailed  -lep-hv  --|ep  procedures  with 
illustrations  lor  inexperienced  leehnieiatis.  le--  detadeil 
instruction-  lor  mote  experienced  In  Tin  iej.ni- 1 .  \ 

computer  graphics  terminal  will  he  u-ed  to  pre-ent  ih* 
lech  meal  data.  I  ht%  pre-eniaf  ion  <d  data  on  the  prniotvpc 
svstem  will  he  controlled  hv  tin*  ho-f  computer  and  a 
mndiiicd  version  ol  the  software  lot  the  \d\aneed 
litslruetiottal  Svstem.  Technical  data  lor  twit  tr-i  I  mi  I 
svsleitls  (an  avionic*  -uh-\-troi  and  a  rtteeliatiteal 


suhsv  stem  )  w  i  If  lie  tie  v  eloped  and  placed  on  fire  prof  of  v  pe 
sv>tem.  I  hese  data  will  he  used  to  evaluate  the  svstem. 
I  lie  sXsteiu  will  lie  evaluated  hv  measuring  fire 
el  led  tv  cries-  ol  technician-  u-in*»  the  prototv  pc  -v -lein  lo 
pcrlonn  mar ntcnance  on  the  lest  hrd  -v-tenis. 

I  lilizntion:  l  ire  lechnolojjv  developed  in  this  project 
will  pr« »\  idc  the  ha-is  lor  development  ol  an  effective 
technical  data  pre-entation  -\-tem  lor  the  \ i r  force 
I  ,o«i-t»e-  (  .0111  maud  \unnmiled  lecluneal  (  haler  Sv  stem. 
I  he  leehntdoev  will  in-ure  that  the  \  I  OS  data 
pre-ental mn  -v-lem  1-  ea-v  to  n-e  ami  meet-  the  needs  ol 
I  lie  manilcuanee  technifiau  lor  teehnieal  data.  I  he 
operational  u-e  ol  a  coin  puter ■- ha-etl  maintenance  aids 
-\-rwm  will  -lend leantlv  reduce  the  co-i-  ol  maintaining 
1  lie  \  1  t  I  nii  »•  leehinc.il  order  -v-lcm  hv  retluci ii}i  printing 
•  o-l-  and  retluctiii!  tin*  co-l  < » I  updating  technical  ortlers. 

till  lit  (  ontarl:  I  tonahl  I  .  I  homa- 
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Title:  Development  of  On-lhc-Job  Training  Capacity 
Model 


Title:  Vi  filer's  Aid  Computer  Program 


Description :  As  budgetary  ron-uleralinns  loree  program 
restrictions  in  the  Air  Training  Command.  miicli  of  the 
training  previously  conducted  in  resilient  eourses  is 
mov eil  into  the  On-llie-Joli  Train i ng  (<  tJ  T)  setting.  A\  lien 
lielil  supervisors  heroine  responsible  lor  additional 
training  over  and  above  their  operational  mission,  the 
danger  exists  that  i|ualitv  oi  training,  mission 
perlormanee.  unit  readiness,  or  all  ol  these,  mat  suffer. 
The  \ir  force  lacks  a  quantifiable  model  lor  determining 
the  relationships  between  these  outcome  variables  and  ill- 
amount  ol  OJT  combined  in  various  units.  Optimum 
training  load  in  OJT  was  studied  in  this  context.  Attempts 
were  made  to  speeilv.  in  objectively  measurable  terms, 
the  factors  uhieli  impart  a  unit  s  eapaeitv  loeomluel  O.ll 
without  mission  reiptiremenls  being  impaired.  Training 
load  was  conceptualized  as  the  residual  when  resources 
devoted  to  mission  accomplishment  are  subtracted  from 
total  resources  ( i . c . .  manpower,  equipment,  etc.) 
available  to  a  unit.  It  is  hoped  that  more  precise  and 
measurable  del  i  nil  ions  ol  these  lactorsean  be  lormulated 
In  subsequent  work. 

I  tilizntion:  AA  hen  the  eapaeitv  model  is  developed, 
demonstrated,  and  validated.  Air  Stall  and  Air  Training 
t  lommand  managers  will  be  able  to  make  more 
objectively  verifiable,  dala-based  decisions  with  regard  to 
whether  a  course  of  instruction  should  he  taught  in 
residence  or  in  the  ( l.l  I  program,  (  lie  present  model  is 
described  in  AFIIIII.- TII-Hlt- lb.  (.opacity  o)  Hr  lone 
Operational  I  nils  to  ('.wnlnct  on  tlic  Jolt  Training: 
Deiclojnnenl  of  I'.stiination  Metlioilolopy. 

Benefits:  Results  of  this  preliminarv  work  on  OJT 
eapaeitv  anal  v  sis  will  enable  bet  ter  del  i  nit  ion  ol  OJT  cost 
and  capacity  evaluation  reiptiremenls  lor  subsequent 
development  and  demonstration  ol  a  new  integrated  OJT 
management  system.  Also,  results  have  potential 
application  to  development  of  prototv pe  training  decision 
models  addressing  resource  trade  oils  and  constraints 
associated  with  assigning  tasks  to  be  trained  to  formal 
courses  or  0.1 1 . 

IHIRl.  (.on tact:  linger  IVnnell 
AFIIHI./I.KTT 
low  rv  AI  R  CO  KtL’.W 
Aulovon  bjb- 1 dffff 
Oommercial  C«l.<)  if  7ft-  I  .'IRK 


Description:  This  effort  produced  a  FORTH  AN  program 
which  accepts,  as  input,  text  typed  into  a  computer  and 
outputs  a  variety  id  information  useful  to  writers  and 
others  eoncerned  with  the  readability  of  Air  force 
documents.  The  program  is  designed  specifically  for  Air 
force  texts  and  provides  four  readability  estimates,  three 
of  which  were  validated  on  military  material,  as  well  a- 
lex I  parameters  (e.g..  mean  words  per  sentence).  I  be 
program  will  additionally  print  out  "problem  aspects 
(e.g..  over  long  sentences)  ol  a  given  text  and  will 
aolomalicallv  generate  CI.OXF  comprehension  tests  -o 
that  formula  estimates  can  fie  supplemented  with  the 
actual  comprehension  scores  ol  personnel. 

I  tilizntion:  Tin-  progtam  will  enable  the  automated 
evaluation  of  the  texts  of  Air  force  writers  who  are 
complying  with  Air  loree  llegulaliou  d-l.  Air  Force 
Publications  Management  I’rogram.  and  will  allow 
writers  to  train  themselves  to  create  more  readable  and 
comprehensible  text'.  It  is  seen  as  particularly  useful  to 
writers  ol  regulations  ami  to  developers  of  training 
curricula. 

Benefits:  l  sc  of  this  automated  readability  evaluation 
program  will  allow  more  systematic  and  less  labor 
intensive  assessment  of  whether  Air  force  documents  are 
written  to  appropriate  target  audience  difficulty  levels. 

A  FURL  (ion  tact:  It  William  If.  Croon 
AFIIRI./I.HTA 
l.owrv  Aflf  CO  hll.’.lll 
Aulovon  ll2b-_’77."i 
t  lomitiereial  (dtlif)  ifTtl-^TT.’v 

Title:  Development  and  Validation  of  tile  Learning 
Strategies  and  Skills  Training  Program 

Description:  Research  lias  documented  that  most 
stutlenls  lend  to  employ  less-lhan-elfoclive  and/or 
inefficient  methods  lor  acquiring,  retaining,  and 
applying  information.  It  has  become  ev  idenl  that  methods 
designed  to  organize  information  lor  presentation  to 
learners  are  of  limited  el  leciiveiiess  lor  their  acquisition, 
retention  and  application  ol  knowledge.  In  contrast, 
strategies  which  the  learner  finds  useful  in  Iraitslorming 
information  through  personal  el  tori  are  likely  to  be 
owned,  and  retained.  These  contribute  to  increased 


prrlonoanee.  I  ro^rarutnal  ir  iv>r;irrli  w;i<<  initialed  (a)  In 
i< l« ' M f I !  \  and  rompare  |||r  el  Irrhx rnr->  <i|  al Irrnal  i\ r 
Irarnin"  "Iratrpr"  upon  learned  perl  nrinamv.  (|>)  in 
mrorporatr  rllrelixr  ^ira  I  •••in*'*  and  i  rili*rarl  i\ r  praehrr 
material"  within  a  "\ "irmatir  irainine  program.  and  (r)  to 
rmpirit  allv  validate  lln*  perl  nr  ma  nee  oi  "lrair«*ir>-t rained 
and  untrained  "Indent".  Some  n|  the  "tralrjjir"  included 
ha\r  been  (a)  vanmi"  miniimiui  dev in**..  Ud  imaiierv 
elaboration.  (r)  paraphra"iii".  (d)  \  i-ual  networking,  (id. 
l»oal-"rtlin”.  (!)  dMraelinn  dr"eu"ili/af  inn.  and  (<^)  peer 
inlrrartmn. 

I  tilizotion:  St  ralr«iir"-lrninrd  "Indent"  arhirvr  I  7'  •  lo 
!<!"•>  more  I han  untrained  "indent"  on  leehnieal  - u I •  |« - 1 
matter  aehiex rnirni  leM".  Low  readin^-apl  it  ude  "indent" 
achieved  more  p\ni  ima^erx  "Iratenie"  (raining  than  did 
low  readme  ronlrol-  under  lln*  paraphra"iu“  or  the 
untrained  -I  r  a  I « m  •  -  rondilion.  \iMial  nrlworkin” 
"I  ralrjii**"  "Indent"  "enred  Jl»  higher  on  « 1 1  *  1 .1  \  **«  I 
retention  achievement  teM"  lii.in  did  lonlroU  in  tin1 
unirainrd  “rniip.  In  nio-f  ra-rs.  hi»li  readiii”  aptitude 
"Indent"  achieved  more  1 1 1  a  11  lower  readum  antilude 


lirnrfits:  Nrumi"  learner"  with  ••enerah/ahle  -iralejiie- 
ami  "kilU  lor  ropin'*  witli  lar»e  amount"  ol  leehmeal 
inlorniation  would  appear  lo  he  a  mine  ration. d  and 
ellieienl  approach  than  lea<  hin^  uii"lahle  "perdu-  "ub|re1 
matter  ennlenl.  The  lalter  ajijimaeh  produce"  a  person 
wlu»"e  |oh  el  leelixene""  i"  lar«»r|x  dependent  on  "prrific 
run  ten  1 .  In  rnnira"t.  individual"  who  have  ma"lered 
learning  "tratr«\  -kill".  Lrrnmr  relativeL  independent 
learner"  who  are  in  a  heller  portion  to  ro(ie  elleehvelx 
and  idlieienllv  with  |oh- Irrh nolnj»x  change.  Indeed,  "iirli 
i nil i\ idu.d"  are  1 1  kelv  to  he  the  author"  ol  change.  I  he  \ir 
Trainin'*  I  nmmand  i"  rurrmllv  implementin':  a  learning 
-kill"  program  prior  to  niiir*r  enlrx  to  iurte;i"e 
"uh"eijiirn!  "Indent  perl oriua ner. 

Hina.  Contmt:  Gerard  M.  hei^nan 
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I  ow rx  \l  in  (I  UtLVill 
Nuioxon  ‘tJti-dd'M 
(  » m  1  nierir.il  l.iH.i)  (Tlt-dd'H 
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1  itlt* :  Design  and  Delivery  of  Flut-Panel  (>883 
Simulator  for  Comparison  with  Three-Dimensional 
Maintenanee  Simulator 

Description:  The  objective  is  to  develop  a  flat-panel 
simulation  of  the  (>88d  (amvcrter/Flight  Controls  lest 
Station  assoeialetl  with  intermediate  level  maintenanee  ol 
tile  I -111  airerall.  The  simulator  will  suhscqucntlv  he 
used  in  studies  ol  the  impart  ol  psychological  fidelitv 
inherent  in  real  equipment,  three-dimensional 
simulators.  Ilal-panel  simulators,  and  graphics 
simulations  on  technical  training  ami  subsequent  jolt 
performance.  The  civilian  contractor  will  design  a  flat- 
panel  simulator  providing  comparable  training  eapahililv 
to  the  three-dimensional  simulator  prcv  inuslv  developed. 
To  maximize  comparisons  between  the  two  simulators, 
parameters  will  lie  contrasted  insofar  as  practical.  Initial 
areas  where  contrasts  appear  to  he  feasible  are  (a) 
pit  y  s  ica  1  fidelity.  ( h)  in  i  n  i co lit  p u  ter  v  e rsti s 
microprocessor  control,  (c)  FORTH \\  programming 
versus  an  ATLAS-like  language,  (d)  degree  of  integration 
with  theory  portions  of  course,  (e)  environmental 


requirements.  (I)  indigenous  versus  adjunctive 
know  ledge  ol  results,  (g)  relative  emphasis  on  procedures 
and  system  logic.  (Ill  degree  ol  performance  monitoring, 
and  (i)  etlicacy  ol  stand-alone  part-task  trainers 
associated  with  the  simulator. 

Vtiliiation:  litis  research  will  result  in  a  flat-panel 
simulator  and  the  associated  documentation  required  tor 
update  and  modification  of  the  simulator.  The  simulator 
will  lie  utilized  in  developing  luture  trainer  requirements 
and  specifications,  developing  training  programs  lor  new 
weapon  systems,  such  as  the  M\  missile,  and  also  lor 
improving  training  on  existing  sv  stems.  One  area  ol 
particular  interest  is  the  impact  ol  lowered  fidelitv  on  the 
time  required  to  develop  and  implement  new  training 
programs.  Vnother  area  ol  interest  is  the  impact  ol 
carving  maintenance  concepts  on  lile-cvcle  costs. 

■i HI R f  Contact:  Kdgar  \.  Smith 

\FIIHI./I.KTI 

Lowry  \ l  it  CO  Ifd.'.itl 
\ulovon  0l2(»-  Id8(i 
Commercial  (.it Id)  3711- l.'iHh 
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Title:  Handbooks  and  Model  Specifications  for  the 
Design  and  Development  of  Maintenance  Simulators 

Description:  The  objective  of  this  study  is  to  collect, 
analyze,  and  document  data  in  order  to  develop  a  set  of 
introduetorv  handbooks  for  Instructional  Svstern 
Development  (ISD)  teams  and  Training  Svstern 
Acquisition  managers  involved  in  requirements 
development,  design,  and  procurement  of  maintenance 
simulators.  In  addition,  this  effort  requires  the 
development  of  model  functional  specifications  for  the 
design  of  both  organizational  and  intermediate  level 
maintenance  training  simulators  for  utilization,  in 
resident  school  and  field  training  environments.  I'he  six- 
step  approach  that  will  he  used  involves  the  collection, 
analysis,  and  documentation  of  information  on  the 
design,  fabrication,  and  life-cycle  maintenance  of 
maintenance  simulators.  This  research  is  being  conducted 
by  a  contractor  through  a  process  of  information 
requirements  analvsis  to  include  (a)  development  of 
techniques  and  decision  aids  based  upon  an  analvsis  of 
maintenance  task  classifications  and  (b)  development  of 
guidelines/handbooks,  and  model  specifications  which 
incorporate  the  preceding  data  collection  and  analvsis. 
The  ISI)  handbook  provides  procedures  for  (a) 
determining  the  most  effective  mix  of  training 
equipment  (trainers  primarily  used  by  students  to 
practice  required  task/part-lask  activities)  for  all  types  of 
maintenance  training  requirements,  (b)  prescribing  the 
most  appropriate  design  features  ami  trainers,  and  (c) 
documenting  maintenance  simulator  design  so  that  it  can 


be  eflicientlv  translated  bv  a  Systems  Program  Office 
(SI’O)  Training  Device  Acquisition  Manager  into  a 
procurement  specification  with  the  aid  of  the  SPO 
handbook. 

These  procedures  will  be  implemented  on  electron  if  wort) 
and  data  processing  equipment  to  explore  the  feasibility 
ol  the  technique  and  to  assess  the  impact  on  the  time 
required  in  conducting  ISD.  A  separate  model 
specilication/handbook  will  be  developed  for  SPO 
personnel  providing  a  fill-in-thc-blank  model 
specification  and  a  handbook  providing  background  and 
information  relevant  to  the  specific  requirement.  These 
entries  will  be  number  coordinated  with  the  ISD  model 
specification  to  assure  that  training  requirements  are 
lultilled.  This  will  also  provide  a  basis  for  acceptance 
testing  to  verify  that  the  device  does  in  fact  provide  the 
required  instruction. 

Vtilization:  It  is  anticipated  that  the  resultant  documents 
will  he  useful  to  ISD  teams  during  the  development  of 
training  specifications  for  maintenance  simulators  and  to 
the  SPO  activities  in  the  translation  of  these  training 
requirements  into  equipment  specifications  in  such  a  wav 
that  efficient  and  effective  (raining  devices  will  result. 

AFHRL  Contact:  Kdgar  A.  Smith 
AFHRIARTT 

Dowry  AFB.  C.O 

Autovon 

Commercial  (303)  370-4386 


Title:  Comparative  evaluation  of  High  and  Low 
Fidelity  6883  Maintenanee  Simulators  with  Aetual 
equipment 

Inscription:  The  following  questions  are  to  lie 
eonsiilereil:  (a)  l*o  simulators  train  students  as  ellertivek 
and  ciiirienllv  as  do  aetual  hardware?  and  (l>)  How 
olleclivelx  do  simulator  and  actual  hardware  trained 
students  transfer  skills  to  the  real  world  of 
troubleshooting  problems7 

To  provide  competent  maintenance  technicians  to  the 
field,  expensive  actual  equipment  is  ciistomari  l\ 
empln.cd  lor  training.  \s  a  training  device,  actual 
equipment  does  not  readilv  permit  the  controlled 
presentation  ol  nia  1 1  u  net  ions  representative  ol 
Ironbleshooting  problems  occurring  I rcqiienl |v  In 
operational  settings,  i.ess  expensive  real-time  simulators 
do  possess  the  eapabilitv  I  or  troubleshooting  training, 
which  incorporates  hands-on  practice  to  increase 
troubleshooting  skill  on  a  sample  ol  I  ield-related 
maintenance  problems.  In  addition  to  improved  skills 
training,  properlv  designed  computer-based  training 
simulators  also  have  the  potential  to  release  more 
expensive;  lual  equipment  lor  operational  readiness.  To 
this  end.  objective  data  are  required  to  determine  the 
conditions  and  alternative  simulation  designs  which 
result  In  job  competent  personnel  for  the  least  cost. 

Major  objectives  of  this  evaluation  are  to  compare  two 
maintenance  training  simulators  (three-dimensional  and 
two-dimensional)  and  actual  maintenance  equipment  on 


dimensions  ol  ioslriu  tional  effectiveness,  cusl-lienefil. 
and  altitudinal  acceptance  within  an  operational  \ir 
Training  (iommand  course. 

Vlilization:  Students  trained  on  the  6883  3-1)  simulator 
performed  as  well  as  students  trained  on  aetual 
equipment,  despite  less  than  optimal  evaluation 
conditions.  Specil icallv .  no  significant  differences  In 
troubleshooting  el  led  iveness  or  field  performance  were 
found  as  a  I  unction  ol  training  or  testing  modes.  Since  the 
6883  lest  station  was  one  ol  the  more  reliable  stations, 
cost  savings  might  lie  signilicantlv  higher  if  simulators 
could  replace  two  or  more  of  the  ten  different  actual 
equipment  lest  stations  currcntlv  in  use.  (iomparison  ol 
the  low  lidelitv  (2-D)  simulator  with  the  higher  lidelilv 
(3-D)  simulator  and  actual  equipment  is  currcntlv 
undervvav.  Though  simulators  have  been  emploved  as 
training  devices  for  vears.  met  hodologicallv  sound 
comparative  studies  ol  simulator  versus  actual  equipment 
training  el  I  eel  iveness  and  life  cvcle  costs  are 
conspicuouslv  rare.  Headiness  to  perform  depends  largelv 
on  suilirienl  numbers  ol  skilled  task  performers.  To 
assure  such  readiness,  empirical  data  are  required  to 
answer  the  billowing  question:  lor  which  tasks  and  lor 
which  trainees  is  simulation  more  effective  and/or 
efficient  than  actual  equipment? 

AFURI.  Contact:  (lerard  M.  Ileignan 

U'HHI./I.HTT 
l.ovvrv  M'lt  CO  8023(1 
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Title:  Development  of  a  Flight  Simulator 
TriiulilfslKHiliiij;  Trainer 


It,  •scription:  ffceause  nl  imrca'inp  aircrexx  Iraininp 
ilemiinils  ii|«m  lliphi  simulator  ax ailahililx .  Idiic-siiii 
maintenance  |1. IH‘1  lmtli  In  I li<-  (  uiitmciilal  I  mini 
States  anil  overseas  haxc  a  smaller  uppurtuoitx  In  iw 
fliplit  simulators  lor  maintenance  training.  In  III!  this 
e x  cr-\x  ideni up  pap  Imlxxccn  maintenance  Iraininp 
mpiiremenl-  anil  training  capabilities.  a  pr»lol\pr 
Irimlileshtmliup  trainer  is  hemp  dm  eloped.  To  In-  im i 1 1  In 
lake  atl\ anlapc  nl  slatc-ol-llm-arl  concepts  in  Iraininp 
1'ipiipinrnl  drsipn  anil  microprocessor  timhnolopx .  this 
Iramrr  will  prn\  iilr  technicians  a  siilistantiullx  improved 
eapahililx  lor  tin*  hauds-un  practice  ul  trnuhleshimliiip 
main  nl  llm  more  frctiucnllx  nccurrinp  mall unctions  in 
l In*  lliphi  simulator.  Tim  technical  apprnarli  ailnplml  lor 
ilm I'lnpmi'lil  nl  1 1 1 i >  Iraiimr  consists  nl  mnilclinp  tin* 
major  siihsxslem  components  nl  a  representative  lliphi 
simulator.  will)  emphasis  nil  llm  liinr'innal  anil  lupin  llnw 
rciiilintiships  nl  llm  ciimpnncnls.  ami  limit  consirnclmp  a 
wide  ranpi'  nl  simulated  malfunctions  inr  llm  technician 
In  plaitin'  diapnosinp  anil  correclinp.  I  n  lurllmr  enhance 
llm  nvcrall  efleclixeness  nl  llm  trainer,  ailililmiml 
instruction  features.  Midi  a.-  automated  performance 
measiiremenl  and  aolnmaleil  student  feetlhaek.  are  In  lie 
inrnrpnraleii  xxilhin  I  lie  dm  iee. 

I'lilizalion:  The  first  appliealinn  nl  the  trainer  is  In  lie 
Inr  llm  1-1  I  1 1  >1  liplit  simulatin',  a  rclalixelx  complex  ami 
inaliire  (liplil  simulator.  II  the  approach  emlmdied  in  the 
Irnnhleshnnliiip  trainer  is  \ali<lateil  in  this  initial 
application,  similar  trainers  rmilil  lie  developed  Inr  llm 
lull  ranpn  nl  present  and  liilure  fliplil  simulators. 
I'urlhermure.  the  results  nl  lliisellnrl  max  cxciituallx  he 
generalized  In  nllmr  complex  eleelrouie  sxstenis  that  are 
similar  In  lliphi  simulators  in  computer  tlcsipn  nr 
architecture  where  the  opporlunitx  lor  maintenance 
Iraininp  is  restricted. 

A  FURL  Contact:  ('.apt  Philip  \.  Irish.  Ill 
\1  IIKl./I.K  I  I 
l.nwry  \I  H  CO  KII2:hl 
\  it  lux  mi  'IJti-  Idffti 
Commercial  (Tlld)  IfTll-  l.'iHti 

Title:  Specification  of  a  Trainer  for  l  Itrasottic 
Nondestructive  Inspection 

Description ;  I  llrasnnit  nnmlesirmtixe  ittspeelion 
teehnnlnpx  is  used  wiilelx  fur  I  h<*  inxeslipalion  nl  I  lie 
structural  inleprin  of  airframes,  aircraft  enpines.  and 
ain-rall  hardware  inmpuimuls  within  lmtli  mililarx  and 
nnmmernial  axialion.  Ilenenl  xx  ide-seale  perlormanee 


rt'nliuinian  IVrtoi \*iiidnstnin(ixn  I  n-|pi'(t  tun  (In  \  "I  >  VI  J J I u 
I  nltl  Hilt  I  *  X  Ion  I  tips 


leslmp  tisinp  nnndeslnmlix.t  inspeclitm  has  resulted  in 
the  lot  niululion  ul  serious  itlleuulioits  challenging  the 
prm  iottslx  aneepled  ability  nl  \ir  I'uree  teehuieiaits  in  the 
I  "'Id  I"  I  i  nd  flaws  in  aircraft  structures  with  llm  precision 
am!  relia/iiliix  ih'iuiittileil  li\  a irera/f  destpn  enpineers.  \s 
a  result,  the  \ir  lorce  has  idenlilied  the  imprux emenl  ul 
llm  nppurlunilies  for  field  praeliee  nl  ullrasuuie 
inspections  as  Iminp  an  urpeiit  Iraininp  requirement. 
Thus,  llm  prime  uhjeelixe  nl  litis  effort  is  In  dexelnp  a 
delailetl  specif  iealiun  nl  a  protolxpc  trainer  In  lie  used  in 
tlexclnp.  measure,  anti  sustain  llm  npcralinnal  prnficicncx 
nl  \ir  I'uree  personnel  In  use  ullrastmie  nondestructive 
inspeeiinn  systems.  \  secondary  uhjeelixe  is  In  gather 
systematic  informaliou  almut  the  utility  nl  two  prm  ioiislx 
developed  preliminary  handbooks  for  the  tlcsipn  of 
Iraininp  etpiipnmni  Inr  maintenance  personnel.  The 
specification  ul  the  Inline r  will  lie  accomplished  ihromdi 
llm  implementation  nl  llm  pretiminarx  hand  honk-  in  ixxu 
phases.  In  the  lirsi  phase.  I  he  perlnrmanee  eapaliililies  nl 
ill.'  trainer  will  he  delined.  alnnp  xxiih  the  liehax  inrs  in  he 
sustained  by  l he  trainer.  In  the  second  phase,  procedures 
uutlini'tl  in  the  Il.ttulltnok-  will  lie  Inllnxxcd  to  determine 
the enpiiieerinp/ physical  characteristics  which  the  trainer 

. .  .  I"  |»rnx  ide  the  desired  functional 

characteristics. 

I  tilization:  The  restili  nl  this  eflnrl  will  he  a  complete 
and  detailed  set  ul  spceificaliniis  Inr  an  ultrasonic 
nispei  I  inn  Hamer  winch  max  he  used  h\  an  eijiiipuieill 
aeipiisiliuii  agency  to  anpiire  a  prutolxpe  article.  It  is 
anticipated  that  anpiisiliun  of  Midi  a  trainer  xxill  imprux e 


the  r<-i ialii I i t\  of  ultrasonic  nondestructive  i nspcct ions 
williin  aircrall  maintenance  programs  ullimatclv 
resulting  in  salrr.  less  costly  ISM’  ground  ami  flight 
operations. 

.4 FHRL  Contact:  ('.apt  Philip  A.  Irish.  Ill 
AKHRL/I.RTI 
I .ovc  ry  A  KB  CO  80230 
\illnvon  02(1-1380 
Commercial  (303)  370- 1380 


Title:  Interactive  Computer  Graphics  Simulation  for 
intermediate  Level  Maintenance  Trainer 

Description:  The  potential  lor  interactive  computer 
graphics  to  provide  part-task  simulation  capahilitv  for 
maintenance  training  is  very  high.  The  objective  of  this 
effort  is  (a)  to  demonstrate  the  feasihilitv  of  using 
interactive  graphics  simulation  as  a  cost-effective  adjunct 
in  ;i  learning  center  consisting  of  an  F-  111  0883 

Converter/Klight  Controls  Test  Station  and  a  three- 
dimensional  simulation,  (h)  to  investigate  the  training 
effectiveness  id  graphics  simulation,  (c)  to  develop  a 
lumiional  specil  ieation  lor  a  low-cost  stand-alone 
interactive  graphics  learning  environment,  (d)  to  explore 
such  issues  as  color,  fidclilv.  and  resolution 
requirements,  as  well  as  embedded  instructional 
strategies.  The  test  lied  will  lie  built  on  the  existing  Hit  I) 
capabilities  of  the  computer-based  instructional  system  at 
Lowry  M  IC  These  capabilities  include  data  collection  and 
analysis,  computer-assisted  instruction,  and  computer 
graphics  generation. 

I'tilizalion:  This  research  will  produce  a  graphics 
simulation  lor  <i883  lest  station  tasks,  specifications  lor  a 
low -cost  dev  ice  targeted  for  the  training  env  ironmenl  and 
a  research  lest  bed  lor  the  resolution  ol  issues  associated 
with  maintenance  training  granitic*  simulations, 
furthermore,  the  test  bed  can  lie  considered  as  a 
prototype  system  lor  establishing  luuclional 
specifications  lor  a  varielv  ol  part-task  training 
simulations.  Such  a  svstem  could  be  used  liv  the  Svstem* 
Program  Ollice  in  determining  least-cost  simulations. 
tir:ii>)lic.«  >iimil:ilii>n.>  have  been  suecesslnllv  emploved  in 
many  equipment  operator  and  maintenance  training 
situations.  This  ellort  is  exlremelv  important  in 
determining  the  correct  match  for  a  training  task  and  it* 
graphics  level  simulation.  The  results  of  this  ellort  will 
be  used  to  develop  graphics  level  simulations  for  new 
weapons  *v stems  and  equipment  as  well  as  for  current 
sv  stems. 


.4 Fll HI.  Contact:  Brian  Hallman 

miirl/lrti 

Lowry  M  B  CO  8023(1 
Milovon  <>2(i-33,)| 
Commercial  (.303)  3711-33')  I 


lulrraclivr  (Graphics  Simulation  of  Flight 

C ‘.onvrrtt’r  Tcsl  Station 

Title:  Functional  Literacy  Task  Inventory 

Description:  Mthough  the  Air  force  has  been  much 
concerned  with  the  problem  of  making  sure  that  the 
literacy  demands  of  a  career  field  are  not  beyond  the 
capacity  id  personnel  assigned  to  that  field,  no  studv  has 
been  performed  to  determine  precisely  what  these 
demands  are  lor  different  jobs.  Also,  the  consequences  of 
a  mismatch  between  job  reading  demands  and  personnel 
reading  ability  have  also  not  been  determined.  The 
present  effort  represents  the  first  step  in  the  attempt  to 
obtain  answers  to  these  questions.  Bv  means  of  successive 
cycles  ol  Irvoul.  data  analysis,  and  survev  instrument 
relinemen  I .  a  methodology  for  the  task  analvsis  of  job- 
related  literacy  tasks  is  being  developed. 

I'tilizalion:  The  eventual  product  of  this  effort  will  be  a 
Meld-tested  survey  instrument  for  use  within  the 
framework  id  the  Mr  force  occupational  survev  svstem. 
(he  administration  of  this  survev  will  allow  the 
characterization  and  clustering  ol  Sir  Force  jobs  in  terms 
ol  their  literacy  task  demands.  This  information  should 
ullimatelv  lead  to  more  job-specific,  job-relevant  reading 
improvement  training,  more  precise  and  cost-effective 
personnel  assignment,  and  better  design  of  Sir  force 
documents. 

AFIIRL  Contact:  James  If.  Burkett 
M  IIRI./I.RTT 
Lowry  M-H  CO  80230 
Mitovnn  02(1-1388 
Commercial  (.30.3)  .370-1388 
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Til  It' :  (-.  valuation  of  Standardized  Position  Oriented 
Training  (SPOT)  System 

Description:  In  recognition  ol  the  need  In  devote  more 
management  attention  to  On-tlin-Juii  Training  (OJT).  the 
\ir  Force  eontraeteii  lor  a  large-scale  s\ stems  analysis  of 
the  OJT  program,  which  was  completed  in  lleccmher 
Id?.).  One  ol  the  problem  areas  indicated  l>\  this  analysis 
was  dial  training  tasks  were  not  dearly  defined.  The  most 
vital  step  in  dey  eloping  any  training  program  is 
identification  of  lash  training  requirements.  (  nless  these 
requirements  are  precisely  and  clearly  spelled  mil.  il  is 
nearly  impossible  lo  develop  a  liable  program.  The 
Specialty  Training  Standard,  which  is  presently  used  to 
develop  the  OJT  Job  Proficiency  Ouidc.  in  many  eases  is 
much  loo  general  In  be  used  as  a  lash  list  lor  OJT.  Il  is 
satisfactory  as  a  basic  document  lor  development  of 
Career  Development  Courses,  technical  training  courses, 
and  Specialty  Knowledge  Tests;  however,  il  lacks  the 
specificity  required  lor  task  training.  Ill,)  l  SAF  is 
experimenting  yvitli  a  new  position-oriented  approach  lo 
OJT  called  SPOT  (Standardized  Position  Oriented 
Training).  In  the  prototype  system,  occupational  survey 
data  are  used  lo  soled  required  lasks  and  identify  job 
tv pes.  OJT  can  then  be  required  for  those  tasks  associated 
yyilh  the  particular  job  ty  pe  lo  which  a  trainee  is  assigned. 
The  \ir  Force  Human  Resources  Laboratory  is  developing 
new  ways  of  organizing  occupational  survey  data  so  that 
they  can  be  used  lo  design  various  characteristics  of  the 
SPOT  system.  The  end  product  of  this  effort  will  be  a  set 
of  strategies  and  related  software  for  development  of 
position-specific  task  listings.  Vi  ork  is  underway  to 
evaluate  the  strategies  for  extracting  task  listings  from 
the  occupational  data  base  in  terms  of  utility  in  the  field 
for  OJT. 

I  lilization:  This  eflort  will  provide  the  Air  Force  with  a 
method  of  developing  clearly  defined  OJT  training 
requirements  lor  each  job  type  within  every  Air  Force 
Specially  (aide.  The  OJT  trainer  will  have  a  more 
definitive  set  ol  job-specific  tasks  yxith  which  to  train  and 
evaluate  training  results.  The  results  should  be  a  more 
efficient  training  system  and  a  belter  system  for  tracking 
of  training,  especially  for  personnel  after  a  permanent 
change  ol  station. 

.AFURL  Contact:  Stephen  A.OIIutt 
\  FI  I  If  I, /I. RTF 
l  owry  \FB.  CO  8(12.10 
\uiovon  02(1-  L1H8 
Commercial  (.50,5)  .TO- 1.588 


Title:  Task  Proficiency  Evaluation  in  Air  Force  On- 
thc-Job  Training 

Description:  The  objectives  ol  this  research  are  to 
develop  task  level  proficiency  evaluation  procedures 
specifically  oriented  to  On-lhe-Job  I  raining  (DJI) 
requirements  lor  both  maintenance  and  nonmaintenance 
applications  and  lo  provide  operational  guidelines  anil 
training  quality  control  techniques  for  new  approaches  to 
OJT  evaluation.  The  OJT  evaluation  procedures 
developed  in  this  effort  will  be  described  in  a  handbook 
for  use  In  OJT  administrators  and  supervisors  in 
ensuring  that  task  proficiency  evaluations  are  being 
conducted  properly. 

Utilization:  There  is  a  recognized  need  lor  belter 
operational  procedures  lor  determining  whether 
individual  trainees  in  OJT  programs  have  attained 
necessary  task  proficiency  .  OJ  I  task  evaluation 
procedures  are  not  currently  as  objective  anti  standardized 
as  they  should  be.  particularly  in  nonmaintenance 
specialties.  This  effort  will  explore  and  try  out  new 
alternatives  for  OJT  task  proficiency  evaluation  designed 
to  meet  the  needs  of  OJT  trainers  and  managers  in  the 
field.  Those  new  techniques  that  are  found  to  be  feasible 
will  lie  outlined  in  handbooks  lor  Field  implementation. 

AFIIRL  Contact:  Stephen  \  .  Offutt 
AFHKL/LRTT 
Lowry  AFB.  CO  8112:5(1 
Autovon  02b- 1.588 
Commercial  (:5(F5)  370-1888 


Title:  Development  of  Specifications  for  an 
Integrated  Training  Svstem  for  Air  Force  On-The- 
Job  Training 

Description:  The  objectives  of  this  effort  are  to  conduct  a 
sy  stem  definition  study  of  Air  Force  On-lhe-Job  Training 
(OJT)  and  lo  prepare  a  detailed  functional  specification 
for  design  and  development  ol  a  new  integrated  OJT 
evaluation  ami  management  system.  This  research  will 
(a)  identify  requirements  and  functions  at  all  levels  ol  the 
OJT  program  and  propose  alternative  approaches  lo 
meeting  the  requirements  and  performing  OJT  system 
functions,  (b)  define  a  primary  prototype  system,  along 
with  alternative  systems,  lo  meet  the  needs  ol  the  Air 
Force  OJT  program,  and  (<•)  by  means  ol  trade-oil 
analyses,  produce  a  detailed  system  development 
specification  for  a  new  OJT  system  prototype.  This 
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"pri  ll  u  ;H mil  will  Mlh-njurnl hr  u^ril  In  ilrvrlop  ,iml 
»lrimnMi';ilr  a  rum pulr r- l»a>nl  mlr^ratril  ti'innin"  -\"lrm 
lor  I  hr  (h  ■x  eliipinenl.  management.  ami  i|iialii\  cnulrul  ol 
OJT. 

I  lilization:  I  Ilf  present  etlorl  will  culminate  m 
lunclinnal  ami  design  speed  ii  alimi'  fur  a  new  OJT 
s\  stem.  Tim  lull  iiVk IH“  benelils  arc  anlii  ipaled  from  die 
iliifilfmciilaiioii  cl  -'•nil  a  sxstem:  (a)  lidlcr  Icchntipics 
lur  sxstemalic  ticlinilmn  ol  task  training  rcipnrcmcnts 
ami  imprnxcd  task  cxalnalinn  procedures  lor  0.11 .  (Ii)  use 
ol  slale-ol-lho-art  instructional  leelmnlngx  in  ilm  OJT 
setting.  |c)  t  it  I  rod  ml  ion  •  >  f  computer-supported 
scheduling  ol  record-keeping.  testing.  and  training 
management  Inlo  OJT.  and  (d )  development  ol  OJ  I'  m-l 
and  capacilx  planners.  In  general.  llm  «\»icni  in  lm 
do\  eloped  should  ho  iisel  ol  lo  manager'  at  all  lex  cl-  id  ilm 
OJT  program  Irom  base  lex  el  ii|i  through  llm  Mr  Naff. 

iHIRI.  t  on  tact:  James  l(.  Itnrkeii 

\l  lllil  /I  K  I  I 
laixxrx  M  B  CO  Kll.MO 
\utoxon  liilUf 
( utmmereial  (.foil  if  7(1-  l.'fffff 


Title:  Optimum  Seeoml-f.eneratioii  Management 
Terminal  Kxalualioii 

Ih'scrifition:  I  he  \dxauocd  In-Hurtmii.il  Sisiem  (MS) 
I-  a  eouipulcr-hased  ilMnirhnii.il  sxslem  duplexing  liolll 
computer-aided  i n-l  mi  l  ion  and  emu  |iu ter- ma nageil 
i  n  ~  I  mil  1 1 1  n  leeliuii|iies  xxilli  a  eapalillilx  lo  train  large 
nuinliers  ol  'Indenls  in  dillcrcnt  technical  roiiras.  \ 
eoniponeul  ol  llm  'Xsleiil  presenllx  duplexed  In  deal  xxilli 
die  human/ machine  interlace  lor  the  eompuler-manageil 
instruction  portion  ol  the  -r -trill  is  referred  lo  as  a 
managenienl  terminal  or  If  lerulinal.  I  lie  If  lerininal  is  a 
speeiallx  lubricated  device  and  xxas  designed  lo  prnx  ide  a 
means  lor  sending  and  remixing  classroom  inlormation 
lo  and  Irom  a  central  site  computer.  The  major 
components,  xxhicli  are  secured  in  a  desk-size  eahinei. 
consist  of  an  optical  mark  reader,  a  printer,  a 
minicomputer,  communications  cireuilrx.  and  the 
necessarx  imliealor  lights  and  comiuunication  panels.  The 
minieompiilcr  controls  the  conimunicalion  and  necessarx 
protocol  hctxxeen  the  other  components.  Mler  die  initial 
fabrication  ol  die  If  terminal,  the  major  eomponeiils  or 
replacenienl  parts  lor  llicni  either  hecatne  unax ailalile  or 
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very  dilficult  to  replace.  1  hits.  it  has  become  ncccssarv  to 
consider  replacement  ennligtiralmiis  (oral  least  the  major 
components  ol  I  In-  terminal  it  not  the  entire  terminal.  To 
ensure  that  an\  replacement  eonl igural inns  considered 
util  I  till  ill  enrrent  needs  ol  I  tie  \IS  and  will  eoiisist  of 
equipment  that  will  lie  available  in  the  future.  it  was 
ncn-sarv  to  examine  |>resenl  User  re([iiireinenls  ol  the 
MS  and  to  perlorm  a  market  aualvsis  ol  available  dev  ices 
to  I  nil  ill  >uelt  re(|niremenls.  The  results  ol  these  two 
tasks  are  dneutuenled  in  Denver  Research  Institute 
Ills  —  |)|l|  Number  2. til.  In  Inalvsis  <>/  (  m/l  fill  Irl 
hi'h/iilmnnl  S \ ' frill  /Vrip/ieru/s;  and  \nniher 
2710.  In  Inu/wts  of  (  III  Dnln  /{eijui/enieut s  hv  t  sen/ 
tin •  lilniin  i'il  ln>lrwlinn<il  Sxslrm. 

I  liliznlion:  I  he  two  studies  revealed  that  emuputcr- 
managed  instruction  s\sleni~  are  slrnnglv  inllueneed  hv 
circumstances  and  requirements  peculiar  to  ear  It  user  ol 
the  svslem.  Mso.  no  major  technological  advauee  is 
expeeted  in  the  near  future.  The  reeouimendatitm  was  In 
consider  a  lamilv  ol  terminal  tv  nes  as  a  possible  II 
terminal  replacement.  The  lunelionai  analvsis 
dneunienled  the  leasilnlilv  ol  achieving  eipiivalent 
student  management  and  instructional  tasks  as  present 
with  alternative  forms  and  terminal  tvpos. 

I  he  primarv  out  come  ol  this  el  I  oil  will  he  identification 
ol  a  replacement  eonl igniatinn  lor  the  existin';  H 
terminal:  one  that  ha~  Improved  reliahilitv  and 
maintainability.  Die  hoped  lor  spin-oil  would  he  greater 
User  acceptance  nt  hot  It  I  he  management  terminal  concept 
and  the  total  eompuler-hased  instructional  sv«trtn.  There 
is  a  good  po-sihililv  that  the  per-eopv  cost  ol  the 
replacement  eonl  igural  ion  could  in  the  aggregate 
represent  a  considerable  savings  over  the  current  II 
terminal  eontiguralioii  when  total  life  evele  costs  are 
considered. 

I HIKI,  (  onlncl :  Man  I*.  Marshall 
M  IIKI./I  ITT\ 
l  ow rv  M  I?  CO 
\utov on  M2ti-2‘l »  I 
(  iiuimcrci.il  (.1(1.1)  ITO-d'iri 


Title:  Development  of  Testing  and  Instructional 
System  Itased  on  Mieroterminal  and  Microfiche 
Devices 

Description:  Prior  research  (reported  in  M  IIKI.  TU-7K- 
>H.  I)firlt>i>rnrn I  of  n  l.nn  -(.nil.  Slaiul-  Ilnur 
Mil  rnlrrminnl  fur  Sufifmrl  <>/  Ir'lnt"  unit  Insli in  linn) 
'bowed  that  the  use  ol  a  -mall,  inexpensive  stand-alone 
terminal  could  he  used  to  -upport  testing  in  a  computer- 
based  'V'lcin  sill'll  a-  the  \dv.inced  liislriiclion.il  Sv-teni. 


\l  Mill  Mi,i,ii.-ninn.il/\liin, li.hr  St  stem  I-  < .  r  The  Su|i|i<iri  III 
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The  advantage  of  such  a  terminal  is  both  instructional 
and  economic.  Uesults  to  dale  indica'c  that  the  process  ol 
answering  le-t  ipieslinns  using  the  mieniterminal  rather 
than  computer-readable  lest  luntis  al leels  the  speed  and 
aeeuraev  with  which  students  complete  a  test.  Over  an 
appropriate  amortization  period,  such  as  .”>  tears,  a  capital 
investment  in  low -cost  terminals  would  effect  a  sav  ings 
over  the  recurring  material  costs  associated  with  test 
forms.  The  present  research  ellort  is  directed  toward 
extending  the  knowledge  base  about  a  new  teehnnlugv 
such  as  the  mieroterminal.  \  basic  design  assumption  lur 
the  mieroterminal  was  that  computing  power  he  Ionised 
on  student  responding  rather  than  on  the  presentation  ul 
information.  It  was  1  cl t  that  lor  must  instructional 
purposes,  the  presentation  of  information  could  he  as 
ell  eel  i  v  el  v  handled  hv  inure  traditional  means  ol  oil-line 
presentations,  such  a>  programmed  texts.  However,  the 
power! ul  instructional  technique  ol  branching  becomes 
difficult  In  implement  with  printed  materials,  lur  this 
reason,  the  two-dimensional  aecessibilbv  feature  ul 
microfiche  is  seen  as  desirable,  \dditinnailv.  in  a  large 
computer-based  instructional  svslem.  the  production  ul 
microfiche  materials  is  a  very  direct  process  through  the 
use  ul  Computer  Output  In  Microfiche  (COM).  COM 
production  technique-  were  studied  under  a  (list 
completed  ellort.  and  the  findings  showed  that  COM  was 
a  leasible  training  leehtmhigv.  Conduit  ul  the  COM 
research  was  perlnrnted  in  the  \\  capons  Mechanic  I  .nurse 
al  the  l.uvvrv  Technical  Training  0. enter.  The  essence  ol 
the  present  ellort  is  In  combine  the  computer  lerhmdngv 
nl  the  iiiieruleriuinal.  which  Ionises  on  the  control  ul 
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student  res|H>nding.  and  microfiche  teehnolngv.  which 
provides  ready  amw  to  diverse  frame  oi  instructional 
information.  \  hardware  interlace  allows  the 
mieroterminal  to  "know*  w hit’ll  microfiche  frame  is 
being  used  liy  tin*  student,  fn  (urn.  the  mirrotermi  rial 
contains  tin*  instructional  information  on  the  microfiche. 

I  o  he  demonstrated  at  the  end  of  this  effort  is  a  low-cost 
form  of  computer-assisted  instruction  and  testing.  In 
addition  to  the  hardware  development,  much  effort  will 
he  de\  oted  to  the  pragmatics  of  designing  and  developing 
instructional  ami  testing  materials  for  the  microterminal/ 
microfiche  sNsletn  with  an  emphasis  on  process.  The 
effort  is  directed  toward  designing  a  complete  packaged 
stem. 

(  tilization:  Mlhough  the  Mirrolerminal/Mirroliche 
System  is  onl\  at  the  prototype  stage,  it  is  seen  that  f  11 1 1  \ 
operational  units  could  he  used  in  both  resident  and  lield 
training  courses,  for  support  of  K\tension  ('nurse 
Institute  materials,  and  in  large-scale  testing  operations. 
Mich  as  enlistment  testing.  Present  Iv.  plans  are  being 
made  to  support  block  lex  el  testing  in  a  resident  course  a! 
l  ow rv  MIL  I  he  potential  hemd its  of  lliis  teehmdogx  are 
the  rediielinn  of  computer  form  costs  fur  computer-based 
instruction.  pro\  ision  of  interactive  instruction  for  either 
computer  or  manually  managed  indiv  iduali/ed  courses, 
reduction  in  i list ruel ioua I  materials  costs  through 
utilization  of  micrographics  frehmdogv.  ami  increased 
testing  capabilities,  including  test  seniritv. 

tlllRI.  (  on tart:  Joseph  l.umns 

\l lim./LRT 
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I  itle:  L-lb  Simulated  Aircraft  Maintenance  Trainer 
(Evaluation 

th  •srription :  t.urreni  procurement  projections  include 
the  p|  aimed  acquisition  ul  a  number  of  state-of-the-art 
maintenance  training  simulators  lor  organizational  level 
maintenance  training  programs.  The  f-lb  Simulated 
\irerafl  Maintenance  I  raiders  (SWIT)  are  the  first 
dev  ices  ()f  t fi i -  tv  pc  tu  he  procured,  and  the  I  -  lb  Sxsieuis 
Program  (Mlice  has  requested  that  accurate  information 
regarding  the  el  lecliv  cues-  of  t In*  eipnpment  he  obtained. 
I'll  is  I II  formal  lull  is  needed  not  unlv  to  assess  tin*  ulilitv  of 
the  f  -  lb  devices,  hut  aUu  to  provide  substantive 
information  lor  the  design,  development,  procurement. 


and  evaluation  of  future  weapon  system  maintenance 
training  simulators.  This  information  is  to  fie  obtained 
through  the  undertaking  of  a  comprehensive  evaluation 
conducted  within  an  actual  field  setting. 

The  objective*  of  the  evaluation  effort  are  threefold, 
hirst,  tliis  el  fort  attempts  to  empi ricall v  estimate  the 
actual  training  and  cosl-el let  liveness  of  several  selected 
SUIT  devices.  Second,  this  effort  attempts  to  develop 
and  refine  an  effective  evaluation  methodnlugv  winch 
mav  he  emploved  in  future  assessments  of  similar 
maintenance  trainer  simulations  in  the  Mr  lone.  Tliird. 
this  effort  investigates  the  training  and  ro«*t-ef fechv euess 
of  specific  design  opliniis/inslnirlmnal  features  of  tin* 
devices.  |  fie  evaluation  is  to  he  accomplished  ill  two 
phases.  In  Phase  I.  which  i-  cnrrcnllv  underway.  a 
comprehensive  evaluation  model  is  developed  wincli 
addresses  the  major  training  and  cost  impacts  of  the 
incorporation  of  the  pncudraulic.  engine  start,  engine 
diagnostic,  flight  control,  electrical  and  engine  operation 
S  WIT  dev  ices  into  specific  field  training  curricula.  \lso 
in  this  Phase,  task  prolieienev  data  eolleetion  instruments 
are  constructed  and  data  analvsis  methods  are  defined. 
During  Phase  II.  data  eolleetion  activities  will  he 
undertaken  at  Mill  \I  P.  where  an  assortment  of  SWITs 
have  been  installed.  The  data  will  he  aualvzcd  and  the 
I  hidings  will  he  reported. 

I  tilization:  The  information  gather"'*  ;m  ibis  studv  will 
do  much  to  document  lor  the  l  -lb  SP()  and  for  other 
maintenance  simulation  acquisition  managers  the  lessons 
learned  in  this  first  major  application  of  simulation  in 
maintenance  training.  Furthermore,  an  explicit  series  of 
procedures  for  the  assessment  of  cost  and  training 
effectiveness  will  he  assembled  in  a  handbook  for  use  bv 
future  c\  alua’ors.  I  rnallv.  an  empirical  data  base  will  lie 
established  lor  future  designers  regarding  I  lie  relative 
design  costs  incurred  and  training  hem*!  its  achieved  from 
two  instructional  features  fmpicnllv  considered  in 
simulator  designs,  namclv  procedure  monitoring  and 
malt  unci  ion  i  tiserl  ion. 

tHIRL  ('on tart:  Map!  Philip  \.  Irish.  Ill 
VFIIW./I.KTI 
Low  rv  MB  CO  HIV2M) 
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ONGOING  K&I) 


lilies  Irani  I  raining  for  Operators  of  Command. 
Control,  and  Coiuimiuicutiou.H  Systems 

Description:  The  primarv  objective  ol  this  program  is  to 
provide  the  \ir  Force  with  baseline  tiata  relatin';  to 
advanced  training  and  simulation  methods  lor  enhancing 
team  performance.  The  first  step  in  accomplishing  tin** 
goal  is  to  Mirvev  existing  \ir  lone  team  training 
programs  in  order  to  describe  their  strengths,  idenlilv 
areas  of  need,  and  survev  (he  personnel,  training,  and 
equipment  requirements  of  dev eloping  Command, 
t  .ontrol.  and  Communications  (C})  svstems.  Information 
obtained  Innn  interviews  with  developers,  managers, 
instructors.  and  students  and  inlonnalion  Irom 
observations  ot  ongoing  trainin';  will  lit'  enmhined  with 
ini  (nutation  from  other  sources  course  material*, 

literature  reviews,  and  existing  data)  to  provide  one  basis 
lor  identilving  and  prioritizing  elements  within  team 
trainin'!  programs  that  demonstrate  file  greatest  potential 
ho'  improvement. 

f  tilizotion:  Thi*  research  will  result  in  (a) 
recommendation-  regardin';  the  potential  ulilitv  ot 
simulation  teehnologv  in  the  ( .;1  team  training  (  I  2)  area. 
(10  recommendation-  regarding  those  training  is-ues 


w  illnii  the  ( .  1 2  area  that  can  lie  solved  or  improved  using 
eurrcnilv  available  or  relined  teehnologv.  and  (e)  specific 
recommendations  lor  subsequent  ( ’;,T2  experimental 
research  ellorts  which  should  he  undertaken  in  order  to 
address  major  problem  areas  identified  during  the  data 
analysis  that  cannot  lie  aih‘(pialelv  addressed  with  current 
training  teehnologv . 

\  I  o  1 1  o  w  -up  Phase  II  ol  thi>  program  will  use  the 
inlormation  developed  in  Phase  l  to  develop, 
demonstrate,  and  evaluate  techniques  and  methods  to 
alleviate  those  CM’2  problem  areas  which  are  amenable  to 
solution  with  eurrcnilv  available  and/or  relined 
teehnologv.  These  solution  techniques  will  be 
incorporated  into  a  sourer/ reference  book  that  will 
permit  direct  transition  ol  the  solutions,  technique*,  and 
methods  to  operational  management  and  training 
personnel  lor  their  use  in  dealing  with  major  C,rP 
problem  arcus. 

AFtlRL  Contact:  Poland  Denson 
M  HBL/LBl.C 

\\  righi-Palterson  M  B  OH  lolM 
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Title:  Three-Dimensional  Display  for  Training  system  using  operational  personnel,  ami  (d)  iloeumenl 
Weapons  Directors  the  ellorl. 

Description:  The  basic  ohjeelives  of  this  effort  are  to  lltilisation:  This  research  will  result  in  a  training 

improve  the  performance  ami  to  reduce  the  training  lime  program  and  sol  Iware/hardwarc  configuration  that  can 

of  weapons  directors.  The  enabling  objective  is  an  result  in  significant  improved  performance  of  weapons 

enhanced  capability  to  teach  air  intercept  geometry,  directors  ami  reduced  training  time.  Specifically,  better 

situational  awareness,  and  area  control/laelics  to  s Indent  performance  from  weapons  directors  on  a  critical  aspect 

ground  control  weapons  directors.  The  enhanced  training  ot  ground  controlled  air  intercept  and  reduced  training 

capability  is  especially  aimed  at  leaching  the  trainees  to  time  can  save  money  and  expand  the  population  of 

conceptualize  and  interact  effectively  vyith  objects  moving  personnel  who  can  achieve  the  performance  criteria  for 

in  three-dimensional  space.  The  effort  has  four  major  effective  operational  performance, 

steps:  (a)  develop  and  test  special  graphics  system 

hardware  and  software  to  achieve  the  required  display  AhURL  (.ontact:  Lawrence  l-inogold 

content  and  flexibility,  (h)  develop  and  conduct  a  small  \l‘ III! I./I.II l,(> 

scale  review  id  instructional  materials,  integrate  the  Vi  right -Patterson  M  B  OH  f.>  f.f.f 

device  into  the  training  syllabus  and  develop  examples  \utovon  .#•>-. dill) 

and  "mini-training"  program,  (c)  demonstrate  and  f.ommercial  (.>1.5)  2. It) 

evaluate  the  training  impact  and  effectiveness  of  the 
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lit  lo:  Senior  Kx  ecu  live  Appraisal  Svstem 
Development 

Description:  Senior  Kxeculive  Vppraisal  Svstem  (SK\S) 
procedures.  form*.  memliers'  anti  supervisor**  training 
program*  and  material,  and  performance  review  board 
procedure*  for  ranking  candidate*  and  recommending 
bonuses  were  dev  eloped.  Senior  Kxeeulives  and  their 
supervisor*  participated  in  the  developmental  field  tests 
and  policv  rapturing  e\ercise>. 

I  tilization:  \  pproximafrlv  Ibn  \ir  force  senior 
executives  (liS-Kts  anti  above)  now  have  objective 
performance  plans  spelling  out  tasks  and  standard*  to  be 
met  over  12-inufilh  period*.  Their  performance  ratings 
will  determine  luture  assignments,  dollar  litmuses,  anti 
even  retention. 

Iletnfits:  With  SI.  \S.  the  \ir  Toree  met  the  legal 
requirement*  of  the  I  av  il  Service  Kcfonn  \ii  of  l(J7Kand 
lias  an  objective  perlonnanee  evalnatmn  svsiem  wliieh  i* 
designed  to  foster  and  reward  excellence  in  perlonnanee. 

ibllltL  Contort:  Krucr  (build 

UMm./MO\P 
Hrooks  UK  T\  7 H2iC> 

\ntovon  2  |U-.V»70 
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Title:  General  Manager  Appraisal  System 
Development 

Description :  (General  Manager  \pprai*al  Svstem 
(t;M  \S)  proeetltires.  form*.  members'  and  supervisors* 
training  program*  and  materials,  and  procedure*  for 
defining  merit  pav  unit*  ami  awarding  merit  pav  were 
tlev elopetl.  tieueral  manager*  and  their  supervisors 
participated  in  the  tlev  elnpmenlal  lield  lest*  anti  provided 
the  data  bast*  lor  the  computer  simulation  models  wliieh 
dei  elopetl  and  tested  I  lie  guidelines  lor  establishing  merit 
pav  units  ami  the  sollware  procedure*  lor  determining 
and  awarding  merit  pav . 

Itifizotion:  \ppro\imalelv  Il.tHKi  \ir  Toree  general 
managers  ((iS-M  through  (•S-lo  supervisors  and 
numageuient  official*)  now  have  objective  work  plan* 
eonsisting  td  speeilic  job  element*  ami  stamlartl*.  I  In* 
perlonnanee  appraisal*  will  be  u*etl  a*  a  basis  tor 
recognizing  ami  rewarding  quaf/M  fM*rforiiiance  by 
varving  merit  pav  adjustment*,  tor  promoting,  ami  lor 
making  training,  retraining,  ami  retention  derision*. 

hem  fits:  Willi  (iM  \S.  the  \ii  force  met  the  legal 
requirement*  ol  the  ( .iv  il  Service  Kelorm  \cl  ot  I  K,  Ham! 
has  an  objective  management  svstem  which  i*  designed  to 
foster  and  reward  excellence  in  performance  and  to 
idenlilv  and  remedx  below -standard*  perlonnanee. 

.illltil.  Contort:  Urine  kmilil 

VTIIKI./MOM1 
Urook*  \I  K  T\  7KJ.17 
\ u to v on  2  |K-.‘i.»70 
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Title:  Development  of  an  Appraisal  System  for  I'SAF 
(Civilian  Personnel 

Description:  The  development  of  a  comprehensive 
management  system  for  encouraging  excellence  in  job 
performance  of  Air  Force  civilian  eriplovees  is  underway. 
Tile  system  lias  lour  major  components:  (a)  Senior 
Kxeeulive  Appraisal  System  (SKAS).  (b)  Ceneral  Manager 
Appraisal  System  (CM  AS).  (e)  Job  Performance 
Appraisal  System  (JP  AS),  and  (d)  Promotion  Potential 
Appraisal  System  (PP AS).  I  ndor  SKAS.  bonuses  will  be 
distributed  to  senior  executives  based  on  joli  performance 
evaluations.  SKAS  yyas  Implemented  I  October  I*)?').  A 
similar  system  lor  evaluating  general  managers  (CAI  AS. 
CS-iA  tbrougll  CS-I.>)  and  distributing  merit  pay  among 
these  managers  yyas  developed  and  became  operational  1 
Or1  iber  I1R0.  Non-executives  and  non-general  managers 
yyill  be  evaluated  by  JPAS  which  is  underdevelopment 
and  scheduled  lor  implementation  on  I  October  1*181. 
II’AS.  Uses  a  supervisor/workcr  developed  work  plan 
which  Identifies  the  major  elements  id  the  job  which  are 
to  be  rated,  shows  the  criticality  and  relative  importance 
ol  the  elements,  and  stales  the  performance  standards  lor 
each  element.  The  promotion  potential  system  (PP AS)  is 
also  under  development  ■tnd  u  ill  he  used  to  rank  o nlerall 
CM.  OS.  and  Federal  w  ge  grade  promotion  eligihles. 


Fxperts  in  each  vocational  area  have  defined  behavioral 
dimensions  necessary  lor  performance  in  their  area,  and 
policy  capturing  exercises  have  produced  mathematical 
algorithms  for  use  in  the  ranking  process.  PITAS  will  Ire 
implemented  I  October  1181.  Although  the  requirement 
for  the  joli  performance  and  promotion  efforts  predate 
the  Oivil  Service  Reform  Act  ol  1178  by  2  years,  the 
evolved  systems  are  in  accord  witli  the  requirements  of 
that  act. 

I  tilization:  The  results  of  this  effort  will  be  used  for  all 
civilian  employees  throughout  the  Air  Force.  It  will  be 
the  basis  lor  selection  lor  promotion,  special  assignments, 
training,  award  ol  special  pay.  and  other  personnel 
actions.  This  system  will  permit  management  and  career 
development  el  the  civilian  workforce  based  on  the 
results  ol  experimental  studies.  It  is  believed  that,  over 
lime,  this  system  will  be  seen  as  responsive  to  the  needs 
ol  both  management  and  employees. 

f FUR I.  Contact:  Rruee  (build 
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TECHNICAL  ACHIEVEMENTS 


Title:  Development  of  Armed  Services  Vocational 
Aptitude  Batterv  Forms  8,  9,  and  10 

Description:  \  new  protolvpc  for  the  \rmed  Services 
Noeutional  \ptinule  Katterv  (AS\  Ml)  was  developed  bv 
the  \S\  \ li  \\  ork ill"  Croup,  This  protolvpe  was  based  on 
\ i r  Force  and  oilier  service  validations  of  (lie  \>\  \H 
against  leclinieal  school  criteria  and  analvses  ol 
characteristics  of  the  service  applicant  pool.  The  result 
was  changes  in  both  content  and  psvrhomelrir 
characteristics  of  the  batterv.  Froni  the  new  prolutvpc 
descriptions,  lornis  8.  and  III  ol  the  batters  were 
developed,  and  these  were  implemented  operationallv  on 
I  October  1080.  \rined  Forces  (,bialiliealion  Test  (  V I  OT) 
eoniponeiils  ol  the  balti'rv  were  lengthened  and  additional 
"easv  items  were  incorporated  to  enhance  reliabililv  ol 
the  batterv  for  selection  purposes.  In  addition,  the  \ 18,11 
portion  of  the  batterv  was  produced  in  -i\  loruis  te  reduce 
test  compromise  problems.  Thus.  \S\  \li  8-  \  and  8-11 
eontain  different  items  in  1 1: -  \l'f,>T  siibtesls.  but 

identical  items  in  the  other  siibtesls.  The  same  is  carried 
through  for  forms  0  and  10. 

I  tilization:  \S\  \H  is  rev  i-ed  pcriodieallv  in  accordance 
with  \ir  Force  Hcgulaliniis  8.8-0  and  8.1-8.  F.florls  are 
eonlinuoiislv  directed  toward  making  -election  more 
ellerlive.  I  he  \S\  \lf  is  u-ed  bv  all  service-  for 
recruiting,  selection,  and  classification  of  enlisted 
personnel. 

llenefits:  The  \S\  Uf  Ita-  enabled  all  the  \rmed 
Serv  ices  to  better  select  and  elassilv  enlisted  personnel  lor 
service.  There  is  no  direct  method  to  compute  the  total 
niotiev  saved  bv  using  \S\  \ li.  in  terms  ol  reduced 
training  attrition  and  in  increased  operational 
effectiveness.  However,  if  a  verv  modest  l"u  gain  ill 
ellecliv euess  is  assumed,  the  annual  gain  is  equivalent  to 
about  .1.000  ilia n -V ear-,  or  the  equivalent  ol  about  80 
million  dollars. 

■i  FHKI.  C.ontacl:  Malcolm  lice 

\l’lim./MO \M 

Brook-  \ fii  t\  782.8.1 

\ ulov  on  2 10-88  la 
•  ■omiiiiTeial  (112)  .18O-88I1 


Title:  Development  of  Air  Force  Heading  Abilities 
Test 

Description:  The  \ir  Force  ha-  not  had  a  direct  measure 
ol  the  reading  ahilllv  ol  \ir  Force  personnel.  V-  a  result, 
individuals  with  reading  dil  I  unities  are  not  identilied 
until  alter  lliev  experience  academic  or  job  perlornianee 
dill ieull ie-  which  are  co-llv  to  the  Air  force  and  mav 
have  an  adverse  motivational  and  career  impact  on  tin* 
individuals  involved.  V  liriel  reading  assessment  device 
i-  needed  which  can  be  administered  to  large  number-  id 
individuals.  The  Air  force  Heading  \hililies  lest 
(MB  \T)  ha-  been  developed  and  validated  against  final 
school  grade  in  20  technical  I  raining  courses.  I  )l  I  jeer  and 
enli'led  norms  have  been  developed,  equaling  -cores  to 
reading  grade  levels  comparable  to  those  produced  bv  two 
civilian  commercial  reading  tests. 

I  tilization:  \FH\T  scores  can  be  used  to  idculilv  those 
individuals  who  need  remedial  reading  training  Indore 
this  defieieuev  is  discovered  through  failure  in  training 
courses  or  on  the  job.  These  scores  can  also  be  used  to 
evaluate  the  ellieaev  ol  remedial  training  courses  in 
elleeliug  belter  reading  skill-  ol  course  graduates. 

llenefits:  It  i.«  verv  eosllv  to  the  Air  Force  to  discover 
reading  deficiencies  uiilv  through  failure  ol  the 
individual  to  perform  In  school  or  on  the  job.  Bv 
idculilv  ing  such  deficiencies  earlv.  the  student  can  he 
provided  remedial  reading  training  prior  to  leclinieal 
training. 

.  I  FHKI.  Contort:  Ben  Boa  eh 

\l  IIHI./MO  AM 
Brooks  M  B  T\  78281 
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Title:  Item  (.haracleristie  Curve  Parameters:  'Hie 
Klieets  of  Sample  Size  on  Linear  Kqualing. 

Description:  llu>  I  i  rsl-ol -» ts-k  i  ml  aeli  ie\ emeu  l 
iu\  estimates  l lie  el I  eels  ol  item  analysis  calibration  simple 
si/e  on  the  linear  equating'  ol  item  characteristic  curves. 
Through  a  series  of  simulations  w i  1  li  \ «r\ i iifi  suhsaiuple 
sizes.  i lit*  resultant  emus  ol  eijii.ilingi  lia\e  been  stmlicB 
and  delineated. 

(  tilization:  This  work  ilemoiisiraleB  llial  linear 
equaling;  wa>  possible  and  eould  he  iiseil  lor  the 
construction  id  speciallv  ealihrated  item  pool.**  required 
lor  computerized  adaptive  testing. 

fienefits :  Besiilts  oi  (hi**  project  provide.!  much  needed 
advance  in  the  'late  ol  the  art  id  item  pool  construction. 
Tltis  **ludv  indicated  tliat  there  are  alternative.  Ie» 
expensive,  and  practical  methods  ol  providing  norms  lor 
I  a  rj;e  groups  ol  items  without  administering  all  items  to 
all  subjects. 

AHIRIj  Contact:  Malcolm  lice 

\l  IIIIL/MOWl 

Brooks  M  B  T\ 

\ulnv  on  2  10-BB  I.) 

Commercial  (  ilJ)  .VB»-.IBI.» 

Title:  Development  of  a  Computerized  Vocational 
Counseling  System 

Description:  Be**eareh  was  aceomplished  umler  contract 
to  develop  a  computerized  >vMem  lor  admiiiisiral mu. 
scoring,  and  iiiferprctatum  ol  the  \oealiona)  Interest  - 
Career  l.xanmiation  (\tM(.L).  a  se|| -report  inventory 
useful  in  the  airmail  clarification  process.  \  prototv  pe 
>vs|em  was  developed  including  the  hardware  and 
software  necessarv  lor  operation  and  the  svstetu  vva** 
**ueces>  I ullv  I ield  tested  at  I  aekl  am  I  M  B.  Nddilionallv .  a 
eom prehen -i v  e  i in plemenlat ion  plan  was  developed 
including!  en**l  and  henelil  analyses. 

/  tilization ;  Suhslanlial  lime  savings  were  realized  lor 
the  computerized  \  OUT.  svstem  over  the  eonvenlional 
method  ol  administration  and  scoring;.  \ddil ionallv . 
sources  ol  human  error  were  eliminated  I  mm  the 
counseling!  process. 

fienefits:  \  method  for  last  and  ea>v  administration  ol 
I  fie  \(I|CL  was  produced  which  would  allow  inclusion  ol 
individual  s  vocational  interest  data  in  the  classification 
as  a  routine  procedure.  I  his  would  increase  the 


likelihood  ol  enhanced  |oh  s.itiMaelmn.  incn‘it>tul  jolt 
productivity  and  reduced  attrition  ami  turnover. 

AMIR  I,  Contact:  Jel  I  rev  kantor 
M  MKi./Monr 
Brooks  M  B  T\  7B2.V* 

\ ulov  on  2  |tl  -.W>  IB 
t'ommcrrial  (ol-)  .Viti- Mi  IB 


Title:  Likelihood  Function  Kstintnlioil  Model 

Ih’scripl  ion :  The  prololvpe  likelihood  lunction 
estimation  (I.IIT.)  model  was  enhanced  In  reduce 
e<mi|iuler  run  time  and  tn  increase  data  handling 
capabilities.  The  l.ll'l'.  model  is  now  a  useful  analytical 
tool  which  can  he  used  to  mode!  dependent  dieholomous 
variables  (such  as  pass/lail.  prumote/imt  promote)  and  he 
used  to  develop  an  improved  operational  selection  and 
classification  system. 

I'tilization:  The  l.ll'l'.  methodology  was  Used  to  develop 
a  probability  -ol  -attrition  prediction  for  lirsl-tcrm  Vir 
I'nree  enlistees.  This  prediction  system  formed  the  basis 
of  a  new  Vir  I'nree  eligihililv  criterion  which  is  being 
operalionallv  tested  In  Vir  I'nree  Recruiting  Service 
umler  I’rojeet  INI  VCl.  (Improve.1  Minimum  Virman 


prnee: 


(.iiidcbncs  tor  F.nhsimcnt).  I  mli*r  the  new  criterion.  a 
certain  number  ol  pn^fN'rltvr  enlistees  who  did  not  niccl 
«-ii rrt-ii I  enlistment  standards  arc  | >t-r in i t lt-t j  to  enlist  in  the 
\tr  Force.  Through  the  first  soar,  tin-  test  showed  that  the 
i.lit'.  model  was  aide  to  elassilv  enlistees  correctly,  thus 
allowing  *h«*  Air  Force  to  increase  accessions  without 
increasing  lirsl-year  attrition.  The  \ir  Force  lias  now 
extended  Project  IMAt.F.  lor  a  second  war  to  allow 
recruits  who  do  not  meet  current  enlistment  standards  to 
enlist  in  the  \  i  r  hi  roe  il  tliev  are  qualified  In  the  new 
cligibililv  criterion. 

Benefits:  Project  IM  Mill  has  demonstrated  lirsi-war 
savings  id  over  $1(10.1100  through  reduced  overall 
attrition  rales.  Vtilh  the  extension  of  the  program, 
second-  and  third-year  savings  appear  to  he  potentiallx 
larger.  The  I.IFK  methodologv  should  he  similarlv 
appliealde  in  all  Air  Force  assignment  situations. 

A  FURL  Contort:  Janice  Huehhorn 

\niHi./\t<)\ii> 

Ifrooks  AIR  T\  Ta.'.IA 
\ulovon  2  I0-:I2J2 
(aimmereial  (.")  I  2)  .Vi(i-.I2  J2 


litle:  Methods  for  Collecting  and  Analyzing  Tusk 
Analysis  Data 

Description:  A  Task  Analysis  Handbook  (AFHRl.-TK- 
t'l-k)(||))  was  developed  to  provide  a  validated  set  of 
procedures  and  guidelines  for  analxzing  tasks  into 
siibfasks  and  supporting  skills  and  knowledge.  The 
handbook  is  designed  lor  use  in  technical  training  b\ 
subject  matter  experts.  It  assumes  that  tasks  have  already 
been  selected  lor  training,  that  trainee  proficiency  levels 
have  been  determined,  and  that  the  trainee  population  is 
known.  Three  major  stages  of  the  task  analysis  procedure 
are  contained  in  the  handbook:  (a)  development  of 
preliminary  performance  mpiirements.  < b)  identification 
ol  subtasks,  and  (e)  ideutif ieation  ol  supportin''  skills 
and  knowledge. 

I  tiliznlion:  I  he  handbook  is  being  used  to  train 
instructional  sxslem  designers  in  formal  courses 
conducted  by  Air  Framing  Command.  The  handbook  is 
expected  to  be  lormally  published  as  part  of  AFP  .Tl t-.TH. 

I  fond  hook  for  Instructional  System  Desipners. 

Benefits:  Application  ol  handbook  procedures  xxi||  result 
in  better-targeted  technical  training  with  no  added 
expenses  lor  high-level  course  developers.  File  handbook 


complements  and  is  compatible  with  the  Navv’s 
Instructional  Oualilx  Inxeulorx  and  could  prove  useful  in 
\avx  instructional  design  ellorts.  The  major  bciielits  ol 
the  handhook  are  that  the  procedures  have  been  validated 
and  can  be  applied  readily  bv  subject  matter  experts.  Tile 
procedures  do  not  require  sophisticated  instructional 
teehnologx  expertise. 

A  FURL  Contact:  Hendrick  \A  .  buck 
AFlim/AIOIfS 

brooks  AFH  T\  7H2:r. 

Antov  on  2  ftl-.J.Vi  I 

Coiutnereial  (.’)!_’)  o.fti-.l.’i")  I 

Title:  Fivaluatinn  of  Aptitude  Requirements  of  Air 
Force  Jobs 

Description:  In  an  all-volunteer  recruiting  env  iroumenl. 
partieularlv  with  a  decreasing  manpower  pool  projected 
lor  the  I 'Mil's,  il  is  critical  to  ensure  that  minimal 
aptitude  requirements  not  he  overstated  and  that  high 
level  talent  be  allocated  to  jobs  having  the  greatest 
dil  I  lenities.  A  methodologv  has  been  developed  to  assess 
job  aptitude  requirements  which  results  in  measures  ol 
learning  difficulty  for  each  Air  Force  job.  Kadi  measure 
of  learning  dillicully  is  based  on  task  bv  task  analyses  of 
learning  difficiillv  as  well  as  tile  time  spent  bv 
incumbents  performing  job  tasks.  The  methodologv  lias 
been  applied  to  jobs  in  the  Fleelrouirs.  Mechanical,  and 
(leneral  aptitude  areas.  In  addition,  research  is  being 
perlormed  to  determine  the  leasibililv  ol  Using  this 
methodologv  lor  determining  pereeptual/psvchomotor 
job  requirements. 

llilisntion:  Results  I  rout  this  research  regarding  the 
realignment  ol  aptitude  requirements  lor  apprnxinuilelv 
llflt  Air  Force  jobs  hav  e  a  I  read  v  been  prov  idevl  to  the  Air 
Force  Alaupower  and  Personnel  denier.  Additional  data 
from  nine  jobs  wdl  be  available  shortlv.  I  be  lindings  id 
tins  project  are  also  being  implemented  tbrougb  the 
computeri/eil  |ob-oller  svstem  used  fix  (lie  Air  Force 
Recruiting  Service,  A  complete  implementation  package, 
including  a  comprebcusiv e  impact  analvsis.  is  eurrentlv 
bei ng  dev  eloped. 

Benefits:  lliere  are  three  signilicanl  areas  where  cost 
avoidance  should  be  achieved  as  a  result  ol  ibis  research, 
t  onliugencv  plans  lor  talent  shortages  will  be  av ailable  as 
a  product  ol  this  effort.  These  plans  will  enable  the  Air 
I  iiitc  to  plan  for  talent  shortages  in  attv  specific  speeiallv 
or  across  all  specialties.  Another  product  will  be  a  more 
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defensible  (mi.'IIioii  lor  aptitude  requirements  in  the  case 
ol  rourt  actions.  Tin-  present  svsleni.  which  excludes 
mail)  individuals  t  ruin  entering  \ir  Korn-  jobs  li.lsril  on  a 
rul-oll  aptitude  seore.  ha>  no  ohg'ctive  data  lo  support  its 
uw  Ibis  research  will  provide  data  on  I  lit-  Irani!  nr  load 
requirements  lor  rarli  jolt,  \nollirr  product  will  In*  an 
improved  inalrli-ii|i  ol  Mr  lorn'  lalrnt  and  jolt 
i i-quirements.  Imprnv  ing  l hr  inalrli  of  lalrni  with 
requirements  ran  have  positive  effects  on  joli  attitude, 
retention,  recruiting.  and  training. 

I FURL  Contact:  Joseph  I..  Weeks 
M  1IHI./MODS 
Urooks  \|'|{  T\  78287. 

Vnlovon  2  I(l-.l7i7t  1 
(aunmcrcial  (7.12)  7t.'i(i-27t7i  1 

Title:  Assessment  of  Phvsieal  Strength  and  Stamina 
Requirements  in  Air  F’orce  Specialties 

Description:  Karlt  \ i r  Forte  enlisted  spccialtv  is 
presumed  lo  differ  in  the  nature  anti  extent  ol  pltxsiral 
rapahililies  retptiretl  lor  stieersslul  jolt  prrlormanrr. 
Moreover,  in  a  varielv  of  sperialties.  effective 
performanee  retpiires  ahove  average  phvsieal  strength 
and  stamina  from  inriimhents.  Despite  these  prevailing 
rot  li  I  ions,  little  svslemalie  researeh  has  heen  done  to 
support  definitive  assignment  criteria  lo  ensure  that 
personnel  rapahililies  meet  uii-the-jnh  requirements.  \ 
comprehensive  assessment  ol  the  phvsieal  occupational 
requirements  in  the  more  than  J  ill  enlisted  specialties  is 
presentlv  underwav.  lit  dale,  approximated  Pi.tlOII 
supervisors  have  heen  survevetl  for  purposes  of 
idcnlifving.  tielining,  anil  tpiantilving  demanding  tasks 
within  specialties.  Prcliniinarv  findings  have  shown  that 
sttpervisorv  personnel  can  reliahlv  itlentilv  anil  rale 
phvsieallv  ilcmantling  tasks  and  therehv  provide  the 
empirical  hast*  lor  specialtv  -specilic  task  ilemanil  proliles. 
These  results  will  soon  lie  tlocumenletl  in  a  technical 
report. 

Ongoing  and  future  research  activities  intitule  the 
completion  ol  a  two-stage  siirvev  cvcle  lor  all  etdisletl 
specialties  and  the  lormulation  ol  regression  models  lo 
compare  demand  characteristics  across  specialties. 
Moderator  variables  'itch  as  numhers  of  lirst-lermers 
performing  the  tasks,  time  spent  in  task  execution,  anil 
consequences  ol  inadequate  perlormance  will  he  closed 
studied. 

t  tilization:  I’hvsical  demand  indices  will  ultimateli  be 
incorporated  into  the  Mr  Foret*  I’er'tm -Jolt  Match  svslem 
as  an  athlilioual  factor  to  he  considered  lor  the  optimal 
assignment  ol  intliv  iduals  to  jolts.  Further  refinement  ol 


the  algorithm  with  a  phvsieal  demand  factor  is  especial!) 
important  in  view  ol  current  accession  trends:  named, 
declining  numhers  ol  qualilied  male  enlistees  and  the 
concomitant  increase  in  the  proportion  ol  lemales  serv  Ing 
in  the  Mr  Foree. 

Benefits:  Definitive  phvsieal  jolt  requirements  can  lie 
expected  to  reduce  recruiting  costs  Itv  expanding  the 
qualified  applicant  pool  (partieiilarlv  among  females)  and 
to  curtail  medical  costs  resulting  front  the  assignment  ol 
persons  to  jolts  where  demands  exceed  phvsieal 
capabilities.  Specifications  lor  enlrv  into  each  enlisted 
career  lield  will  he  sulticienl  to  insure  an  optimum 
distribution  ol  available  talent. 

A  FURL  Contact:  Sherrie  I*,  (hit! 

\FIIHla  MODS 
If  rooks  \  IH  T\  78227. 

\utovtm  J  MI-27.7.  I 

(iommereial  (."ill?)  i.Jft-.i.i.i I 

Title:  Kalman  Filter  TcchnologY  Transfer 

Description :  State-Space  Forecasting  and  Kalman 
Filtering  can  he  used  to  analy/a*  mail)  tinie-dv  naitiic 
personnel  problems,  where  regression  analvsis  mav  not 
he  appropriate.  \ F H Kl ..  through  contract,  has  developed 
these  techniques  and  the  software  necessarv  for  their 
application.  I  wo  short  courses  were  sponsored  Itv  \  FI  I  HI . 
on  Slate-Space  Forecasting  and  Kalman  Filtering.  In- 
house  personnel  developed  interactive  software  for  linear 
Kalman  f  iltering  and  F.vtended  (nonlinear)  Kalman 
Filtering. 

f  tilization :  Vpplieation  ol  Kalman  Filtering  in 
personnel  research  can  greatlv  improve  prediction 
acou raev  in  tinie-dv nainic  prolilems.  \FIIRI.  will  use  this 
techniipie  in  analvzing  the  input  variables  fur  the  enlisted 
dassil  teal  ton  sv  slt'ui.  called  tile  lYrson-Juli  Match  svsteni. 
Navv  I’ersonncl  Research  ami  Devt'lopitieul  (.enter 
personnel  attended  the  short  courses  anti  are  using  these 
techniques  anti  software  from  \  FT  I H I .. 

Benefits:  I'll  is  work  will  prov  itle  the  analvsis  Icehniqut-s 
111  improve  ami  extend  l.altoratorv  eapahilitv  in  time- 
dvnamic  eslimalinn  problems  such  as  retention  ami 
attrition. 

AFHRI.  Contact:  1st  l.t  Dave  Unbelts 
\  FI  I  HI  /M(tMD 

Urot  ks  \ F It  T\  78J;r. 

\ nit > v  till  J  l(l-2(i  18 
(aunmereial  (7t|J)  7i.t(i-2(i  18 
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Title:  Implementation  of  a  Person-Job  Match  System 
for  Post -Enlistment  ('.lassifieation 

Description:  In  becember  |B7(>.  a  computer-based 
enlisted  classif  ieulion  svstem.  the  person-job  match 
(PJM)  svstem.  was  implemented  lor  pre-enlistment 
classification.  In  TA  NU.  an  improved  ami  expanded  PJM 
svstem  \\a>  developed  lor  post-enlistment  elassifieation 
and  i s  close  to  being  implemented  operal  iuiiallv  h\  VfC.. 
This  new  H\-tem  wiM  dassifv  approximatcfv  HPii  of  all 
reeruits  who  mpiire  job  elassil ieation  during  basic 
militarv  training,  while  the  pre-enlistment  IMM  classifies 
the  other  htPu  who  are  classified  into  guaranteed  \ir 
Force  job**  in  the  pre-enlistment  environment.  The 
improved  **v-tem  assigns  a  pavofl  value  to  each  job  for 
which  .1  person  is  eligible,  based  on  such  factors  a- 
aptitude.  job  <li 1 1 i«*n 1 1 \ .  interest,  job  preference,  job 
criticalitv.  cost  ol  trainin':.  predicted  attrition,  education, 
and  job  fill.  I  hose  pax  oil  values  are  then  used  to  dassifv 
individuals  into  their  best  skills.  The  PJM  sv>icm  is 
documented  in  \  I'll  Rl.-  I  H- *  B-2B.  Rre-I.nlistment 
IWsnti-Jnb  Match  System. 

I  tilization:  The  post-enlistment  PJM  svstem  will  be 
used  bv  the  \ i r  Training  Command  at  l  ackland  M  B  to 
dassifv  approxiinatelv  l(l,,i»  of  all  \ir  Force  recruit**. 

Denefits:  I  hi**  new  classification  replaces  the  existing 
P  \f  I  (Processing  and  ( 'lassif  ieation  of  Enlistees).  The 
new  **v**teni  will  dassifv  trainees  using  a  pavoff  algorithm 


based  on  more  information  tlian  is  available  with  the 
present  sv  stem,  vv  hidi  is  based  mosllv  on  job- fill  priority  . 
Increascil  use  of  such  information  as  aptiludc-dil  f  icultv 
match  and  job  interest  should  cnliancc  fonge-range  job 
satisfaction  and  retention.  Tin*  new  svstem  will  make 
Basic  Militarv  Training  classifications  more  automated, 
including  routine  management  reports  on  the 
performance  of  the  sv  stem. 


A  HIRI. <  Contact: 


1st  |  ,t  |  lav  c  Kobcrls 

\l  IIBI./MOMI) 

Brooks  M  B  T\  78J.V> 
\ulov  on  2  IO-.b>  18 
f  ommercial  (o|J) 


Title:  Air  Force  Enlisted  Personnel  Hclention- 
Accession  Model 

Des(  iption:  The  purpose  ot  this  research  was  to  develop 
a  meihodologv  for  explaining  trends  involving  \ir  l  orn* 
accessions  and  retentions.  The  analvsis  was  conducted  in 
three  stages.  First,  the  life-cvclc  model  of  tin*  enlistment 
decision  originallv  developed  in  a  previous  effort  was 
extended  and  clarified.  Second,  a  new  data  set  was 
developed.  These  data  were  examined  and  plotted  to 
reveal  their  relation  to  significant  institutional  changes 
that  occurred  over  the  period  t  rom  I  Bo  7  to  I B78  and  were 
then  used  to  estimate  accession  siipplv  equations  for  each 
sex.  race,  and  \rmcd  Forces  Oualif  ical  ion  Test  (MOT) 
ealegorv.  I  bird,  two  new  theoretical  developments  were 
presented.  The  first  ol  these  develops  a  model  of  the 
enlisted  force  bv  skill  group.  The  second  utilizes  the 
tlicorv  id  economic  dv  namics  to  simulate  the  adjustment 
of  the  enlisted  force  to  changes  in  pertinent  variables. 
I  lie  methods  of  analvsis  and  results  of  this  effort  arc 
documented  in  M  II BI.-  TB-8D- 1 tir  Carve  Enlisted 
Dnsnnnel  Retention-  Accession  Mode/,  published  in 
June  TWO. 

I  tilizat ion :  Bcsnlts  of  this  research  will  be  used  in  the 
subsequent  development  of  an  \ir  force  National  Skills 
Market  Model.  Its  basic  purpose  will  lie  to  provide  \ir 
force  p*  *  1 1  iv  makers  and  decision  makers  with  the 
capabilitv  to  determine  the  impact  on  accessions  and 
retentions  resulting  I  rom  the  interaction  ol  Mr  force 
policies  and  economic,  demographic,  and  environmental 

conditions. 

Ilenejits:  Enlisted  siipplv  is  a  comjilcx  issue  that  will 
become  unreasinglv  important  throughout  the  next 
«  -cade  as  the  pool  of  eligible  voulh  declines.  I  lie  insights 
gained  from  tin-  research  are  alreadv  being  used  bv  Mr 
Force  Militarv  Personnel  <  enter/Operat ions.  Halts. 
Programs  and  Mialvsj*.  in  the  preparation  of  the  TA  BJ 
Program  Obligation  Memorandum  submission. 


itllRI.  Contact : 


John  l  av  for 
\l  Mill  /MitMIt 
lini.ik-  \l  It  I  \  Tier. 

\ii!ih mi  J  Id-itJJJ 
(  ummrtrul  (  .12)  J 


Tillr:  l)<kV(‘lo|)innit  of  I'orlable  Pilot  Aplitudr 
Mcasurnunit  Ssstem 

Description :  During  Vujjuu-t  of  I  <1811.  two  des  ices 
de-i^ued  tor  t  u  1 1  \  automated  field-site  le-luic  of  pilot 
appl iranl-  won*  delivered  to  the  \ir  lorn*  llmnan 
Resources  l.ahoralorv.  During  tin*  I li rot*- turn r  test 
MMjunitr.  tin*  applicant'  arc  *»iven  a  detailed  course  m  the 
operation  ot  a  li*»ht  plane  flight  simulator  ami  are  taught 
to  perlorni  ha-ic  flight  maneuver-.  such  a-  -lrai*xht-and- 
le\el  flight,  tin ti".  amt  cliinhs  ami  descent-.  following 
•Mi  ll  tn-lrm  tional  -euuence.  the  applicants  are  tested  anil 
then  performance  automat  malls  evaluated  I »\  an  on¬ 
board  in n  roproce— nr  -v-lern.  I  hi-  >\»lem  ♦'enerate- 
performance  mini  marie-  ami  an  overall  performance 
-core,  winch  mas  prose  useful  in  the  -election  of 
per-onnel  for  flight  training.  I  he  portable  pilot  aptitude 
mea-u reiueni  -\-iem  i-  now  umler^oiu^  es aluat nm.  alonji 
witfi  other  -election  m-t rumen t-  ileseloped  h\  fhi- 
I  hv  i-ion. 


(  tilizntion:  1  hi>  \%nrk  is  a  tnllow-on  from  earlier 
Ci-nt-rul  \v  ialion  Trainor  rinnlii(ii"il  at  tin' 

III.-.-  >liidir>  ilrmon>trati"il  |iri"ilirliv  r  utililv 
(nr  aviation  loamiii"  r-a/it|)li'>.  Iml  tin"  <•<)  11  i jhih-ii I  "a> 
1,0th  r\|ii'ii>ivi'  anil  rninlirrMimi".  Thi*M"  ili'vicr.-.  on  tin" 
oiln-i  liaml.  an"  (Mirlalili"  anil  ma>  niaki"  iim"  nl  li"arninj; 
-ani|ili—  Ii.imIiIi*  lor  pilot  M‘li‘iitn>n. 

ItrnrJ'il.s:  l  -i- ot  tin"  |iorlalilt'  |iilot  a|itilnilr  nn"a>uri"iiii"iit 
. inn  nun  niali'i  iallv  nnluri"  attrition  I  nun 
uinli"i)irailalr  (iilol  Irainino  anil  mav  (inn «■  ap|il iialili"  to 
iho  | > it ■  1 1 li- 1 ■  i  ol  rla>>il vino  1 1 1 1 1 1 v  nlnaU  into  ililli’nnjl 
liainino  Irark-. 

I  HIM.  C.onlnrl:  I  lav  ill  li.  Ilnnlrr 

\l- HHI./SIOSM 
Brook'  M  B  T\  THJ.io 
\uiov  mi  J  HI- ."in  l.i 
Coinnicrrial  (- 1 1  — )  .i.lti-.iB  l.i 


o\<;oin<;  k&d 


Title:  Ailvanml  Roscarch  on  Adaptive  Testing 

Sv  stems 

Description:  Traditinnulh .  in  tin*  \ir  Force  and 
elsewhere.  11  ni form  standardized  aptitude  tests  have  been 
"hen  lo  employment  applieants.  These  tests  must  In*  (air 
and  aeeurale.  thev  must  he  valid  ior  predicting  some 
meaning! u I  criterion  sticli  as  training  school  grades  or  nit- 
the-joh  perlonnance.  and  thev  must  he  as  economical  as 
possible.  When  the  same  lest  is  administered  to  e\er\ 
applicant,  amiraev  of  measurement  is  limited  to  a  ratine 
around  the  mean  score  ot  those  taking  the  test.  \  test,  iis 
ordinarilv  constructed,  cannot  he  accurate  along  its  entire 
range,  without  being  so  long  that  it  would  he  impractical 
to  administer.  Adaptive  testing  is  a  technique  for 
presenting  I  mm  a  large  pool,  a  small  subset  id  items 
selected  according  to  how  I  lit*  examinee  has  responded  to 
previous  items  from  the  pool,  therein  avoiding  the 
presentation  ot  inappropriate  noninlormativ e  items,  l  ive 
testing  of  subjects  and  theoretical  simulation  are  both 
being  used  in  research  on  this  important  technique. 
Several  studies  have  been  completed  and  several  others 
are  underwav.  The  Air  Force  Human  Resources 
Laboratory  is  a  recognized  leader  in  this  lield.  and  lh*. 
Malcolm  Ree.  the  responsible  task  scientist,  has  received 
the  Air  l  orcc  Association  >  Dan  Berkant  Award  lor  his 
research.  A  series  ol  efforts  are  underwav  to  investigate 
lacets  ot  Latent  Trail  Theory,  such  as  what  factors  affect 
linear  equating  id  item  characteristic  curve  parameters 
ami  how  valid  simulations  are  for  studying  Latent  Trait 
I  lieorv  issues.  Additionallv .  studies  in  practical  issues  in 
adaptive  testing,  such  as  sample  size,  estimation 
techniques,  validitv.  and  item  pool  entrv.  are  underwav 
in  simulation  and  live  data  studies.  Fina  n%.  lh.- 
development  ot  initial  item  pools  |ur  field  use  is 
continuing. 

(  tilizotion :  Adaptive  testing  ^  u-uaiK  based  on  Latent 
I  rail  Iheorv.  ami  ’•••rioiis  gaps  exist  in  the  bodv  <it 
theoretical  knowledge,  these  efforts  are  directed  at 
completing  I  lie  knowledge  as  it  applies  to  the  I  .a  bora  I  or  v  *- 
re- po n s 1 1 1 1 1 i | v  to  the  Joint  Services  t.ompnler  Adaptive 
testing  [nler~erviee  <  nord  i  na  1 1  llg  f.oitimillee.  I  his 
i csrnrch  's  necessarv  to  achieve  the  nnr"iir\  tasking 
under  this  eommilmenl.  Adaptive  letting  will  evenluallv 
lie  used  m  developing  and  uormiug  Air  I nn  e  operational 
aptitude  tests  and  hv  the  Air  Force  Recruiting  Serv  ice  and 
the  Armv  Mililarv  hnlistmcnl  Processing  ( .ommaml. 

iHIRI,  (ontact:  Malcolm  Ree 

Al  IIBL/AIO  AM 

Brooks  m  b  t\  :n:r> 

Antov  on  2  IB-88  I .» 

f.ommereial  L>I2)  18B-88L1 


lit  If :  Development  of  Keplaeemeut  forms  of  the 
Armed  Serv  ires  \  oration  a  I  Aptitude  Battery 

(ASYAB) 

Description:  In  late  calendar  vear  1**82.  new  versions  of 
the  Armed  Services  Vocational  Aptitude  Battery 
(ASA  AB)  may  he  required  for  operational 
implementation.  In  addition,  various  follow-up  analvses 
id  ASA  AB  forms  8.  (L  and  HI  will  lie  necessarv.  hoth  lor 
battery  maintenance  and  to  prov  ide  input  to  development 
ol  follow-on  forms,  hem  development  for  new  forms  has 
been  initialed  under  contract.  A  large  scale  Initial 
Operational  Test  and  hv  ablation  of  forms  8.  B.  and  Id  is 
in  progress  and  is  designed  to  verifv  the  appropriateness 
of  norms  for  forms  8.  (L  and  |B  and  to  detect  problems  in 
operational  use.  As  appropriate  data  mature,  analvses  will 
be  initiated  to  assess  the  relationship  of  ASA  AB  forms  8. 
B.  and  IB  scores  to  Air  I’oree  criteria  of  interest.  These 
-Indies,  along  w  ith  similar  ones  in  the  other  serv  ices,  w  ;ll 
provide  guidance  lor  development  of  lollow-on  forms. 

(  tilizotion:  ASA  AB  i-  revised  periodicals  to  maintain 
iutegntv  id  ihe  halterv  and  in  incorporate  improvements. 
Il  i-  Used  hv  all  o|  ihe  Armed  Services  in  '.elect  and 
efassifv  enlisted  personnel. 

i  I'll RL  Contact:  Ala leolm  Ree 

A)  UBJ./\lf)  AM 
Brooks  M  B  T\  :8.m:> 

\ utovon  2  IB-88  L) 

Lommercial  (.”>12)  08(1-88  I. A 


ill  It* :  Development  and  (Calibration  of  Knlistment 
Screening  l  est  Forms  7  and  8 

Description:  The  Knlistment  Screening  Test  (KST)  wa- 
origittitUx  <lcst»n<'t\  In  the  Lahoratorv  a>  a  short  pre- 
screening  instrument  lor  use  bv  \ir  Force  recruiting 
detachments.  Ueeenl  events  make  updating  the  KST 
necessary .  I  lie  eonlent  of  selection  test-.  such  as  the 
\rined  I'oms  (t)ualil  ication  I  r-t  (  U  OT)  has  changed, 
and  other  ser\  ices  are  also  using  the  I.S  I  .  New  ICS  1  lornis 
are  being  tle\  eloped,  and  these  will  eloselv  mateli  the 
eonlent  of  the  eurrenl  MOT  and  contain  itnn>  which 
hotter  discriminate  among  applicant-  around  MOT  mi¬ 
ni  I  -cores  <>l  the  various  services.  New  I  S  I  lest-  will  he 
calibrated  in  a  field  sludv  on  applicant-. 

I  tilization :  The  ICS  I  will  he  u-ed  In  recruiting 
detachment?-  ot  all  the  \rmed  Service-.  It  will  reduce 
admi  m-t  rativ e  cost-  In  ident il mii}|  cnli-lmcul  candidates 
who  are  likelv  to  fail  the  operational  seleetinn  tests*,  thus 
reducing  travel  expenditures. 

AHIRL  Contact:  John  Mathew* 

U  HKI./Mo  \M 

Brook*.  M  B  T\  78J:C> 

\ ntov on  2  10-18  1> 
t  Commercial  (» 1 12)  ."idh-CW  I  a 


I  itle:  Perceptual-Motor  Ability  Measurement 

Description:  Numerous  -Indies,  part  ten  larl\  those 
conducted  dur/ffji  World  War  II.  have  indicated  that  tests 
using  apparatuses  id  various  sorts  can  make  significant 
contributions  to  personnel  selection,  even  when  added  to 
conventional  paper.md- pencil  t«*sls.  These  tests  are  called 
perceptual-motor  test*.  I’lirv  were  dropped  Irum  the  Mr 
force  invetilorv  ot  tests  ahmil  JO  vear*  ago.  heeau>e  thev 
were  very  expensive  to  man ularhirc.  to  administer,  to 


maintain,  and  to  keep  calibrated.  The  advent  ot  solid- 
state  electronics  and  low-cost  computer  terminals  has 
eliminated  nto-i  oi  the  dit  I  ieult ies  inherent  in  earlier 
equipment  and  has  brought  about  a  rehirlli  of  iulercsi  in 
the  use  id  perceptual- motor  measures  j/j  /he  seleelmn  id 
\ir  force  personnel.  The  use  ol  two  tests  ol  p-vchoinolor 
coordination  lor  the  selection  of  pilot  trainees  i-  now 
being  evaluated.  I  Ins  testing  program  will  continue  and 
other  tests  of  perceptual- motor  abilities  u  dl  he  dev  eloped 
and  evaluated.  Measures  obtained  in  computer-controlled 
I  light  simulator-  are  al-o  being  developed  and  evaluated, 
which  indicate  how  cjuieklv  and  how  well  an  individual 
can  leant  to  perform  a  task  requiring  integration  of 
several  per<vptual-inoior  abilities.  Studies  also  will 
evaluate  procedures  for  (he  assessment  o!  perceptual- 
motor  abilities  ami  relate  those  abilities  to  performance  in 
\ir  force  technical  specialties.  These  studies  include 
exploratory  development  ol  test  measures  and  the 
evaluation  of  the  psvcliometric  properties  ol  those 
measures,  and  application-  -Indies  which  seek  to  assess 
the  validilv  ol  those  measures  lor  selection  and 
elas-ii  ication. 

(  tilization:  I Vreepiual-motor  test-  mav  he  used  hv 
recruiting  and  assignment  ageneje-  and  by  \ir  Training 
(.omniand  for  the  -election  and  da  — if  ication  ol  both 
enlisted  personnel  and  officers.  The  use  id  tests  of 
perceptual-motor  abilities  will  result  in  the  reduction  id 
attrition  from  training  and  a  corresponding  reduction  m 
training  cost. 

AFHRL  Contact:  I >;n  i<l  li.  II milrr 
UIIHI./Mo  \M 
Hru(ik>  M  It  T\  7HJ:r. 

\iilmnii  2  !(!-:(« I.’i 
(imiiiii'rcinl  .i.ili-iUil.i 


l>> 


VilliiHi.ilrii  Mr.t-liirinriir  s\.|riu  IVxt  X.mmhiv 


Title:  Task-Oriented  Measurement  Technologies 


Title:  Kalman  Filter  Pmlirtion  of  Time  Series  Based 
on  State-Spare  Models 


Description:  Research  is  being  conducted  across  a  hroatl 
number  of  areas  to  address  important  technology -related 
problems.  They  are  to  identilv  anti  develop 
methodologies  for  clustering  t»r  otherwise  determining 
tinderl n  i ng  dimensionalities  oi  oerupalional  tasks, 
identify  ami  develop  optimal  rating  scales  lor  measuring 
technical  jobs.  develop  procedures  lor  analvzing  complex 
rating  patterns  involving  mullipie  interrelated  policies, 
and  develop  models  lor  predicting  job  m|uirenicnls 
bast  d  on  available  data. 

I  tilization:  \d\ance>  in  task-oriented  measurement 
mas  impact  instructional  systems  design,  oeeupalional 
ineasiirenient  techniques.  elassil iealinit  slrueltire.  anti 
assignment  procedures,  \dvances  could  result  in  more 
accurate  training  and  assignment  divisions,  resulting  in  a 
more  effective  force. 

A  FURL  Contact:  Hendrick  \\  .  Buck 

\i  urn  /mods 

Brooks  VI  B  T\  7KiMo 
\  11 1  ON  till  2  lO-TVi  I 
('.ommercial  ( 1 2 )  .VBi-.TVvl 


Title:  Feonomie  (lost  of  First-Term  Knlisted  Force 

Description:  Tin*  overall  ohjcctivr  i*.  to  iilenlilv  and 
compile  a  coinprehensi  v e  data  base  ot  cost  and  economic 
parameters  siillicient  to  answer  economic  and  operational 
quest ions  about  tile  first-term  enlisted  Itiree.  These  costs 
will  include  such  items  a>  the  lived,  variable,  average, 
ami  marginal  costs  of  recruiting,  training,  allriting.  and 
retmlisting  a  1  irst-lermcr.  as  well  as  the  institutional  costs 
of  maintaining  the  lirsi-lerin  loree.  In  the  final  phase  the 
research  will  explore  data  del  ieieiieies  and  oiler 
suggestions  lor  cost  determinalimi  which  are  the  best 
approaches  for  meeting  \ir  Stall  goals  and  needs. 

(tilization:  Various  \ir  loree  agencies  concerned  with 
the  problem  will  u>e  the  results  to  provide  poliev  makers 
and  planners  with  a  set  ol  economic  data  lor  judging  the 
economic  impact  ol  various  poliev  changes,  llierebv 
improving  the  information  base  for  the  decision  making 
process.  The  approach  will  entail  art  economic  look  at  the 
1  lows  ol  the  first -term  loree  with  an  application  Inward 
making  the  job  of  the  decision  maker  easier  and  more 
precise. 

A FIIR I,  Contort:  Virman  Kim  I  >av  is 

MIIBI./MOMI) 

Brooks  \FB  T\  7B2.V) 

Vulovon  2 
(.ommercial  (  M  iD 


Description:  Time  series  analysis  is  a  vital  statistical  tool 
in  iiimiv  areas  ol  personnel  research  where  regression 
analysis  is  not  appropriate.  State-Space  Forecasting  and 
Kalman  Filtering  can  he  used  to  analyze  mauv  time- 
dynamic  personnel  [inddems.  Through  contract,  the  \ir 
Force  Human  Resources  Laboratory  has  developed  these 
techniques  ami  the  software  neeessarv  lor  their 
application  and  i>  using  these  methods  to  analyze  and 
predict  the  input  variables  lor  the  IVrson-Job  Match 
(IMM)  svstein  used  lor  enlisted  elassif icalion.  In  addition. 
Kalman  filter  models  tor  predicting  enlisted  retention 
will  lie  developed.  I  he  forecasting  >\>lcm  is  doctimeuled 
in  \FHR|.-TK-7‘)-:W.  Recursive  iorecustirtfi  System  jut 
Person -Joh  Mutch. 

t  tilization :  I  hesc  analvsis  methods  max  greatlv 
improve  pri*dietion  in  the  retention  areas  which  have 
been  difficult  to  predict.  In  addition,  improved  prediction 
lor  the  IMM  svslem  will  greatlv  improve  the  optimal  job 
elassil  icalion  ol  enlisted  recruits. 

AHIRL  Contact:  Is!  1.1  Dave  Huberts 

\l  lim./MDMD 

Brooks  \FB  T\  7JLM") 

\utov  on  2  lO-.B)  IB 

(  .ommercial  (>  I  J I  lhi-d(»IB 

Title:  Fstimation  of  Air  Force  Knlisted  Manpower 
Supply 

Description:  The  basic  tasks  to  he  accomplished  hv  tin* 
ellort  arc  the  development  ol  a  data  Die  and  its 
subsequent  use  in  developing  mditarv  manpower  Mipplv 
theories  and  related  eeonotuelrie  ec|  ual  ion  s.  I  he-e 
products  will  then  he  used  lor  the  estimating  and 
hypotheses  testing  mpiired  to  determine  the  relation 
between  certain  economic  and  poliev  variables  and  \u 
loree  enlisted  accessions  and  retention  rate-.  V  major 
laetor  in  the  success  o|  ibis  ellort  will  be  the  qualilv  ol 
the  data  used  in  the  empirical  estimation.  Important 
variables  such  a**  civilian  wage  rales,  levels  ol 
cmplmnicnt  and  other  uomndilarv  tv  pc  economic  data 
are  rcaddv  av  a  liable  m  ibe  m  iban  sector.  On  the  mibtarv 
sole,  it  is  anticipated  that  various  cohorts  ol  \ir  force 
accessions  w  ill  be  traced  from  VfllRI  .data  Dies  covering 
the  period  Irom  Df».  ibrougb  DDT  (Tills  ellort  will  be 
based  upon,  and  extend,  a  melbodologv  developed  under 
previous  research  sponsored  ) 


7i0 


Itrrrijii  I  Xfii'rimriti.il  Tr-mig 

l  tilization :  Ouanlilativ  e  icin^li  i  |»  between  I  In* 

parameters  ami  the  accession  ami  retention  t*t  \ir  lone 
enlisted  personnel  will  he  derived.  \ n  analvsi-  will 
made  to  determine  the  most  appropriate  l«*\ «•  I  for 
sludvinglhe  \ir  loree competition  l»\  specific  occupation 
or  i ntl n>t rial  grouping.  Results  ol  ihiseltort  v\ill  pmv  ulr 
I  In*  \ir  Force  \\  i  1  f  1  consistent  estimates  of  mihfarv 
manpower  stipplv  on  wliirh  In  hasc  policv  decisions.  1  hr 
following  organizations  have  been  hiieled  on  tin-  rllorl 
am)  have  expressed  a  real  need  lor  the  expected  research 
results*.  U|  |  iccr/F.nlisled  Retention.  Reeruiling  Sion  irr. 
ami  \inuari  VnalvM.s  Branch. 


tniKL  4. on  tact: 


John  T;n  lur 
VI  IIKI./MOMI) 

Brook-  VIB  T\ 

\utmmi  2 

ComiM.Tciiil  :>M)-\222 


1  11 l«* :  Srlcrlioii  for  Kalt'd  Training  (Pilot  and 
Vo  igalor) 

Description:  lur  main  \rar-.  tin*  \lr  lorn'  Olliicr 
t,tiial 1 1 \  in*;  I  *‘-.i  (  \l( >(,)  I').  I’llnt  i  .i ii ii post t Iia>  In-t-n  tin’ 
(irimarv  -rlivhon  \  .irialili-  lor  rnlr\  ol  |iilol  and  navigator 
lainlidalr-  into  niidrr"railiialc  living  trainin';  pilot  and 
navigator  |>rngr.mis.  \  program  Is  iimlrrwav  to  dcti>rminp 
llm  f •■as.i In  Ii •  \  ol  n-tng  iirivlv  di-visrd  prrri'ptiial-fitotor 
trsl  scorns  and  I'crtnrmancc  on  a  (lortaldn  il<-sk-lnp  flight 
siinnlalor  In  improve  pilot  selection.  One  segment  of 
research  in  this  area  calls  tor  administration  of  tests  on 
tills  nrv\  equipment  to  large  samples  of  pilot  qualified 


students  I  rum  \ir  Force  \cadcmy.  Reserve  Ollicrrs 
Training  Corps,  ami  Officer  Training  School 
commissioning  source**.  Vnothcr  large  Moment  involves 
an  extensive  e\aluulion  ol  the  \ir  Force  Flight  Screening 
Program.  In  recent  years.  t he  l  mlergradualr  Navigator 
Training  (l  NT)  program  has  experienced  an  umisiiallv 
high  attrition  rate.  The  Na\ igator-  technical  composite 
lor  the  \K)(Vr  was  cmisiderahlv  revised  in  an  el f i»rt  tt » 
ameliorate  the  problem.  hut  additional  research  is  needed. 
\n  experimental  Basic  Navigator  Ratterv  has  been 
de\ eloped  ami  administered  to  l(>  (  NT  classes.  The 
scores  Irmii  the  Navigator  Ratterv  and  the  Officer 
Oualifving  Test  will  he  eompari‘d  with  performance  in 
Navigator  Training,  in  advanced  courses,  ami  on-the-joh 
performance  alter  I  sear  in  an  operational  role. 

I  tilization:  Ihe  new  -election  svstem  will  he  used  hv 
\  i  r  I  raining  Command.  Ihe  selection  procedures 
developed  should  he  uselu!  to  \ir  Training  Command  in 
improved  -election  decisions  lor  pilots  and  nav  igators. 
Vttrition  from  auv  training  school  is  alwavs  verv 
expensive.  and  this  i-  particularlv  true  for  those  schools 
training  rated  olliccr*.  Improvement  of  the  pilot  ami 
navigator  -election  -s-lein-  should  reduce  attrition  from 
the  Pilot  Training  and  Navigator  Training  Programs  and 
assist  in  tin*  identification  .of  superior  pilots  and 
navigators  in  an  operational  squadron. 

it  It  HI.  {'.on  (act:  ,/cffn  •i  Vim  lor 

vi  iim/Moitr 

Brook-  VIB  T\  THJ.Ci 

\ 1 1 1 1 1 \  on  2  IO-B(i  IB 

(mmmereial  (.">12)  "i.Bi-.Ki  IB 


l,A|MTIIU*,tll.»l  1*1 1**1  St'll’t'l  IOII  I  t»*  v  M‘«* 


Title:  Development  and  Validation  of  Officer 
Selection  and  Classification  Tests 

Description:  The  development  of  a  new  form  of  the  Air 
Force  Officer  Qualifying  Test  (AFOQT-O)  will  be 
completed,  and  the  test  is  scheduled  for  implementation 
in  1081.  Analyses  of  new  data  bases  may  dictate  some 
major  changes  to  the  structure  of  the  test,  such  as  division 
of  the  test  into  two  separate  portions  (general  aptitudes 
and  special  aptitudes),  changes  in  length  of  some 
suhlests.  and/or  the  substitution  of  some  scales.  An 
extensive  validation  study  of  AFOQT-N  is  underway, 
using  Officer  Training  School  students.  They  will  be 
tracked  through  this  school  and  through  technical  school, 
as  well  as  through  their  first  year  on  the  job.  latter, 
personnel  from  the  Air  Force  Academy  and  Reserve 
Officers  Training  Corps  will  he  similarly  tracked.  These 
studies,  along  with  aircrew  selection  studies,  will  provide 
a  basis  for  development,  later,  of  AFOQT-P. 

Utilization:  This  research  should  result  in  a  belter 
selection  and  classification  system  for  all  officer 
personnel,  which  will  he  used  bv  all  officer  personnel 
procurement/classification  functions  in  the  Air  Force. 
The  Air  Force  will  benefit  from  this  research  program 
through  lower  officer  training  attrition  and  improvement 
in  the  quality  of  the  officer  force. 

AFHRL  Contact:  Hen  Roach 

VF1IRI./MOAM 
Hrooks  AFH  T\  78235 
Aulovon  2  MI-38  15 
Commercial  (.">12)  536-38  15 


Title:  Voice  Spectral  Analysis  as  a  Measure  of  Stress 
in  Air  Combat 

Description:  Available  methods  of  assessing  operator 
stress  (experienced  as  subjective  feelings  such  as 
pressure,  tensiun,  and  strain)  have  certain  disadvantages 
which  mediate  against  their  use  in  many  high  stress 
situations.  In  particular,  available  methods  have  very 
limited  applicability  for  assessing  stress  in  airborne 
aircrew  operations  where  no  interference  in  task 
performance  is  tolerable,  and  post  hoc  measures  provide  a 
poor  assessment  of  stress-task  relationships.  Recent 
literature  suggests  that  the  analysis  of  the  spectral 
qualities  ol  an  operator's  voice  output  can  provide  an 
unobtrusive,  real-time  indicator  of  the  operator  s  stress 
level.  The  objectives  of  this  research  are  to  investigate  the 
relationship  between  stress  and  voice  output  of  aircraft 
operators  and  to  develop  a  system  of  stress  quantification, 
which  can  be  used  either  in  historical  (via  recorded 
sample'  or  real-time  modes  and  is  based  upon  voice 
output  analysis.  The  data  base  used  in  this  study  will  be 
composed  of  audio-recordings  from  actual  combat 
operations,  aircraft  accidents,  and  aircraft  incidents. 

Utilization:  A  valid,  unobstrusive  measure  o  operator 
stress  would  provide  a  means  of  assessing  an  b  dual's 
stress  management  capabilities  which  are  cr  >  d  in  a 
variety  of  military  operations.  Additionally .  stress 
measure  would  serve  as  a  useful  llerion  fc.  stress 
training  and  reduction  studies. 

AFHRL  Contact:  Jeffrey  Kantor 
AFHRL/MODF 
Brooks  AFB  TX  7823. 

Autovon  240-36 "8 
Commercial  (512)  536-3648 


\ir  Korrr  Officer  Omilifying  Tr*l 


Title:  Kiihaiicoinent  of  Officer  Survey  Technology 


Description:  flic  tt't-li milo^\  developed  lor  \ i r  Force 
eiilistitl  specialties.  Occupational  Survev/C.omprehensive 
Occupational  Data  Mialvsis  Programs  (OS/dODM’).  has 
produced  sizable  benefits  lor  llir  \ir  Force  over  t Ih-  years, 
f.mpirieally  derived  job  i  ml  Ices  ha\e  guided  ileeision 
nu  ihers  in  sueh  areas  as  elassil ieation  anil  oeeii|ialloiial 
striielnre.  I  rain  in”  requirements,  anil  personnel 
assignments,  (nmparuhlc  oeenpational  survey  technology 
lor  ollirer  specialties  is  still  in  the  formative  slaves, 
however.  The  neeil  exists  to  improve  the  measurement 
technology  lor  ollieer  jobs  so  that  prohlenis  In  earner 
development,  elassil  ieation.  ami  training',  lor  example, 
ran  he  hroaelted  from  a  firm  empirieal  knowledge  base. 
Research  is  presently  iimlervvav  to  extend  the  ( IS/<  !Ol  I  VP 
technology  lor  enlisted  speeialties  to  ollieer  spec  ialties 
and  to  develop  new  measurement  techniques  where  the 
enlisted  let'll nologv  eannol  he  direellv  transferred. 
Speeilieallv .  the  objectives  are  as  lollovvs:  (a)  develop  and 
lest  job  desc  riptive  scales  as  alternatives  to  relative  lime 
spent.  (It)  establish  the  utility  of  existing'  task  factor 
scales,  (e)  develop  and  test  alternate  task  factor  sc  les 
where  needed,  (d)  ninthly  appropriate  samples  for 
collec  ting:  task  factor  data,  and  (e)  develop  <!<)!)  \ I* 
products  to  display  ollieer  data  for  specific  users. 

I  lilization :  Ollieer  occupational  surveys  will  ultimately 
be  developed  using;  validated  task  laclor~  and  job 
properties  singglv  or  in  combination.  The  developed 
technology  will  provide  the  means  lor  establishing:  an 
empirical  data  base  lor  use  hv  Mr  force  decision  makers 
regarding:  ulili/.ation  ol  ollieer  personnel,  f.nhancccl 
ollieer  oeenpational  survey  methods  can  he  expected  to 
henelil  the  Mr  force  in  terms  ol  a  more  elleetivc 
elassil ieation  svslem.  more  clearly  dcliucd  educational 
recpiiremenl'.  and  a  cost  saying's  in  training;. 

AFHRl.  (on tort:  Sherrie  (loti 
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Title:  Development  of  the  Officer  Pipeline 
Management  System  and  Person-Job  Match 
Technology 

Description:  The  Officer  Pipeline  Management  System 
Is  designed  as  a  real-time  automated  officer  data 
management  system.  Inlormalion  about  util illcd  jobs 
(treated  as  a  gob  bank)  and  training  school  vacancies  will 
lie  matched  with  information  about  soon- to- be-grad dated 
ollieer  candidates,  and  assignment  decisions  will  he  made 
based  upon  a  person  job  match  utility  score.  The  vehicle 


accomplishing  till'  la-k  i'  a  mathematical  model  ol  Mr 
force  managers  decisions  about  how  personnel 
i|  ci  a  I  i  t  icaliini'  and  job  demand-  -linuld  lie  jnniilv 
considered.  I  lie  1 1 1 ~ I  phase  ol  the  projec  t  is  directed 
toward  application  ol  the  procedure  in  selecting  and 
classifying  Ollieer  framing  School  applicants.  The  next 
phase  will  expand  the  scope  ol  the  procedure  to 
classilying  Mr  force  \eademv  and  Reserve  Oil icers 
Training  ( im  ps  graduate'. 

Mhlilional  research  supporting  this  acliv  ilv  is  designed  to 
evaluate  the  cducal ioiial  rec|uiremenls  lor  ollieer 
specialties.  It  is  hypothesized  that  ineunilients  can  provide 
suitability  ratings  lor  various  college  transcript 
summaries,  from  those  ratings,  algorithms  will  lie 
generated  to  indicate  the  type  ol  course  profiles  that  mav 
be  considered  prerequisite  lor  successful  job 
performance. 

I'liliznlion:  The  results  ol  these  activities  will  be 
incorporated  into  Ollieer  Recruiting  I’rocedures.  Ollieer 
Training  School  Selection  1‘roeedcires.  Mr  Force 
\eademv  and  Mr  Force  Reserve  Officers  Training  dorps 
graduates'  initial  assignments,  and  improved 
management  of  Officer  Training  School  vacancies. 

A FIIRI.  Contact:  1st  l.l  l.vnn  M.  Scott 
VFHKI./MODS 

Brooks  M  B  T\  TKJitr. 
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Title:  Comprehensive  Occupational  Data  Analysis 
Programs 


Description:  Tin*  (lomprehcnsivc  Occupational  Data 
Programs  (OODNP)  is  a  computerized 
occupational  data  analysis  soft  ware  package  which  inputs 
ami  performs  calculations  on  massive  quantities  o)  raw 
data  from  joh  surveys.  It  was  developed  in  response  to  the 
need  lor  an  el  I  icient  and  effective  inethotl  f  or  identifying 
ami  classifying  job*  in  a  rapid  In  changing  \ir  Force.  The 
basic  input  to  this  s\s«em  is  iulortualion  provided  hv 
large  numbers  <>)  job  incumbents  in  the  occupational 
areas  being  studied.  Because  the  data  are  selected  at  tin* 
worker-task  level,  tin*  (!OD\P  system  provides  a  base  of 
information  which  mav  ht*  utilized  in  iimin  wav*  to 
address  a  variety  of  predefined  and  sometime* 
unanticipated  management  questions.  The  technical 
support  during  the  past  \ear  has  liccn  aimed  at  continued 
enhancement  of  a  metliodologv  lor  restructuring  and 
summarizing  these  data  for  higher-level  management  in 
increasiuglv  diverse  funetional  areas,  and  the  utility  and 
running  efficiency  of  several  major  (’.OP  \P  programs  has 
hern  increased  to  meet  the  needs  of  the  \ir  force 
Occupational  Measurement  (inner  at  Bandolpli  \FB.  \ 
major  extension  ol  the  (!OD \P  svstem  is  planned  lor  the 
coming  w  ar.  It  will  in\ olv c  the  dev clopment  of  a  package 
ol  profile  analysis  programs  lor  analyzing  and  clustering 
anticipated  fvpes  of  data  not  amenable  to  standard 
OOP  \P  analysis. 

I  ti/izotion :  In  addition  to  its  ongoing  operational  Uses  in 
updating  and  evaluating  the  \ir  force  officer  and 
enlisted  elassiliealion  struclurcs  and  in  developing  and 
validating  the  content  ol  training  programs.  (OD\P  is 
now  being  emploved  to  develop  a  seientif icallv  sound 
ba*is  lor  realigning  eutrv -level  aptitude  requirement* 
across  \ir  Force  career  field*  and  to  address  qinMion* 
about  llie  requirement*  of  job*,  all  ol  which  will  be 


integrated  into  the  initial  personnel  selection  process  and 
eventual!)  into  the  Person-Job  Match  model,  (uirrentlv  it 
is  also  being  integrated  into  tin*  \ir  Force  Specially 
Knowledge  lest  development  program  as  the  most 
elleelive  means  ol  assuring  the  joh-relatedness  ol  lest 
content.  The  HO  l  S  \ I’ -d irccted  experiment  witli 
position-oriented  on-the-job  training  called  SPOT 
(Standardized  Position-!  h'iciiled  Training)  is  totally 
dependent  on  the  (J)DAP  data  base  and  software, 
melmliug  recent  enhancements  to  the  (.OD\P  system 
specifically  designed  for  use  in  tin1  SPOT  program.  The 
development  of  methods  for  collecting  and  analyzing  the 
task  analysis  data  which  resulted  in  "The  Task  \nalvsi* 
Nandhook  will  depend  heavily  on  0O|)\P  data  and 
aualv  lii1  teehnii|ues  lor  its  implementation  in 
Instructional  Systems  Development.  Mthough  developed 
hv  the  \ir  l  onr.  all  branches  ol  the  l  niled  Slates 
Department  ol  Defense.  as  well  as  Me  British,  Canadian, 
and  \us!ralian  Forces.  have  ineo.poraled  OOD\P  into 
their  oj  •rational  programs.  In  the  public  sector,  mauv 
stale  and  eountv  governments  are  using  t:oit\i>  to 
validati*  llirir  traditional  ti->l i n”  ami  x'li'ction  |irori*dun> 
in  arconl  with  Kqual  Knijilox  iiiriil  0[i|iorl  unit  \ 
ouidrlim-f..  to  (li-\clo|i  jolt  ami  pet  iormamv  evaluation 
|nondur<*>.  ami  to  im|irow  j<ili  rhi^iliruliiiii  ami  IMiii'nif! 
crimia.  I.dural  mind  im-lilutioie-  are  iimii"  CODM'  to 
modilv  their  wnatiomd  eduealion  etirrieula.  I  he  Iraimler 
n)  (i()|>\l’  leelnmhifix  within  ami  mil-ide  t hi*  \ir  Imee 
will  lie  inteimil ied  with  the  eiimpleliim  ol  a  j.erie>  ol  lliree 
(iOltM*  a|i|iliealimi>  manual.' — at.  eveeulive  Mimnian 
divifined  lor  mana^emem  |«'i>oiinel.  an  inxenlnrv 
de\elo|ier>  manual,  and  an  oeen|iat!onal  auahslt-  manual. 

Am  HI.  Contact :  \\  illiam  .1.  I’halen 
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TECHNICAL  ACHIEVEMENTS 


Lille:  Prudurlivitv  Measurement  and  Enhancement 

Description:  Research  in  this  domain  lias  locust-d  on  tun 
areas:  produeliv  ity  ineasuremenl  and  |irodueliv il\ 
enhancement.  The  purposes  of  research  in  the  first  area 
arc:  (a)  to  review  current  and  past  efforts  to  define/ 
measure  productivity,  (h)  to  classify  those  measures  with 
respect  to  practicality,  cosl-offrclivenrss.  and  relevance  to 
the  \ir  force.  («•)  to  systematize  the  major  classes  of 
I  actors  which  have  heen  shown  to  impact  on  productivity. 
mill  hi)  In  develop  a  conceptual  framework,  based  on 
empirical  data,  that  can  serve  as  a  guide  to  lulure  research 
and  evaluation  efforts.  An  extensive  field  survov  of 
government  and  civilian  agencies  with  responsihilitv  lor 
research,  evaluation,  and/or  measurement  of 
produclivitv  is  currentlv  underwav. 

In  a  related  effort  to  develop  produefiviti  eitlimiceinriil 
techniques,  leedhack  and  goal  setting  techniques  were 
evaluated  as  motivational  treatments  in  data  preparation 
and  data  processing  sections  of  a  major  I  S  corporation, 
baseline  data  were  obtained  on  format  effectiveness  and 
error  rales  on  two  dillerent  shills.  Supervisors  were  then 
trained  to  ensure  that  subordinates  could  set  specific  and 
quantif  inble  goals  for  improving  produclivitv. 
treatments  were  then  initialed  which  involved  feedback 
and  goal  selling  manipulations. 

I  lie  results  included  reductions  In  error  rales  and 
increases  in  formal  effectiveness.  The  results  were 
substantially  better  in  the  feedback  plus  the  goal  setting 
conditions  than  hi  the  fecdhack-onlv  condition.  \lso.  a 
change  from  impersonal,  comparative  feedback  to 
persona*,  comparative  leedhack  gives  greater 
productiv  ilv . 

(  tilisation:  development  of  a  classification  scheme  for 
productivity  criteria  across  \rr  force  jobs  will  provide 
researchers  and  managers  w  iih  a  useful  tool  lor  designing 
and  evaluating  changes  in  organizational  factors  related  to 
productivity,  Additionally.  ihc  identification  of  and 
eommunicalion  with  various  agencies  involved  with 
productivity  research  have  fostered  a  positive  interaction 
among  those  agencies.  I  cell  oologies  tor  implementing 
feedback  of  goal-setting  techniques  will  pro i  ide  first-line 
management  with  a  eapahililv  for  enhancing  productiv  itv 
and  job  satisfaction  that  otherwise  would  not  he  available. 

Benefits:  Results  from  a  criterion  development  studv 
will  he  used  to  plan  and  conduct  a  comprehensive  study  of 


Air  force  productivity,  increase  the  generalizabilitv  ol 
results  from  studies  on  productivity,  improve 
management  ol  Air  force  resources,  and  increase  the 
readiness  and  effectiveness  of  Air  force  personnel.  The 
motivational  techniques  used  in  the  second  studv  can  he 
applied  to  a  variety  of  Air  force  work  environments 
without  the  additional  costs  that  monctarv  incentive 
programs  tvpieallv  require. 

AFHRL  Contact:  (diaries  V  Vi  caver 
AIT  IK  I.  /MODI' 

Brooks  AEB  T\  782.f.'> 
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t.oinuiorcial  (.’>12)  .Vfh-.Th  hi 


Title:  The  Integrated  Simulation  Evaluation  Model 
Prototype  Development 

Description:  The  Integrated  Simulation  Evaluation 
Model  (ISEM)  is  an  effort  to  develop  a  large-scale 
simulation  model  of  the  \ i r  force  Manpower  and 
Personnel  System,  including  reserves  and  civilian 
employees.  The  effort  attempts  In  capture  in  a  single 
model  the  main  interactions  and  interrelationships 
among  manpower  and  personnel  functions  and  activities 
as  thev  operate  to  meet  specified  peacetime  and  wartime 
scenarios.  The  ISEM  prototype  (ISEM-P).  which  is  a 
smaller-scale  version  of  the  total  model,  simulates  the 
subset  ol  the  \ir  force  enlisted  and  officer  skills, 
weapons  systems,  and  geographical  locations.  Currently, 
the  model  is  undergoing  extensive  testing  and  a  lenglhv 
sensitivity  analysis. 

Vlilization:  The  ISEM-P  model  demonstrates  the 
potential  lor  providing  \ i r  force  manpower  and 
personnel  decision  makers  with  a  tool  for  police  and 
decision  analysis.  The  model  incorporates  a  great  many  ol 
the  decision  variables  into  a  single,  integrated,  and 
unilied  analytical  model  that  is  capable  of  providing 
insight  to  tlie  innumerable  interactions  that  arc  present  in 
such  a  complex  system  as  the  Air  force  and  its  mission 
accomplishment.  The  model  was  used  to  examine  some 
21  Ml  dillerent  mission  type  and  force  structure  scenarios 
lor  sensitivity  to  different  variable  levels  and  decision 
policies.  T  he  lull-scale  ISEM  will  provide  manpower  and 
personnel  planners  with  an  extremely  powerful  tool  for 
total  force  management. 


Benefits:  Tin-  1SKM-P.  to  a  limited  extent,  and  the  lull- 
scale.  tctal-foree  model,  to  a  much  greater  extent,  should 
improve  the  decision  making  capability  of  \ir  Force 
manpower  and  personnel  managers.  A  model,  such  as 
ibis,  which  incorporates  a  total  force  concept  will  greatly 
facilitate  peacetime  and  wartime  planning  in  the  total 
force  environment. 

A FIIRI.  Contort:  I  ■arrv  T.  I.ouper 
VFHKI./MOVII) 

Brooks  AFB  T\  78235 
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Title:  Retraining  and  Transferability  of  Skills 

Description:  \ir  Force  managers  rely  heavily  on  the 
capability  to  retrain  enlistees  from  one  oecupationa! 
specially  to  another  in  coping  with  the  continuing 
problem  of  personnel  shortages  and  overages  in  career 
*  'elds.  \  comprehensive  evaluation  of  the  operational 
retraining  program  and  of  the  progress  and  performance 
of  the  III. (Kill  to  15.000  airmen  xvho  change  specialties 
annually  is  underway.  The  results  of  a  study  of  the 
technical  training  performance  of  retrainees  was  recently 
published.  The  academic  achievements  of  retrainees  were 
found  to  fie  rotiifnmtble.  .1  ml  in  most  schools  superior,  to 
those  ol  new  recruits  with  equivalent  aptitudes.  Analyses 
further  showed  that  enlistees  with  high  military  tenure, 
career  airmen  status,  and  prior  experience  in  a  specialty 
yyilli  the  same  aptitude  index  yserc  good  candidates  for 
retraining,  findings  ol  a  second  study  supported  I  he 
current  policy  which  permits  III  points  oi  llte  job  aptitude 
requirement  to  he  waived  for  relrainees.  There  were  also 
indications  that  a  more  liberal  waiver  would  be  defensible 
in  some  specialties,  if  manpower  conditions  necessitated 
increasing  the  number  of  enlistees  qualified  for 
retraining. 

Other  ongoing  and  planned  retraining  research  includes 
identification  ol  the  types  ol  reassignment  actions  which 
arc  operating  smoothly  and  those  which  are  generating 
adjustment  problems.  Retrained  airmen  and  their 
supervisors  are  being  surveyed  to  evaluate  the  job 
performance,  satisfaction,  and  attitudes  of  various 
relrainee  categories  including  voluntary  and  involuntary. 
>kill  upgrading,  career  progression,  and  reeulistmenl 
rates  ol  retrainees  are  being  assessed  through 
comparisons  with  \ir  Force  averages.  \  major  locus  of 
planned  research  is  transferability  of  skills  and 
knowledges  and  the  ease  ol  movement  between 
specialties. 


Vtilization:  Managers  of  the  Airman  Retraining 
Program  are  sponsoring  and  utilizing  the  current 
research  which  provides  an  empirical  basis  for  evaluating 
policy  decisions. 

Benefits:  Improved  relrainee  selection  and  assignment 
procedures  can  he  expected  to  stimulate  participation  in 
the  program,  favorably  impact  reeulistmenl  rates,  and 
increase  productivity  and  satisfaction  of  airmen  in  second 
specialties.  Assignments  which  optimize  skills  transfer 
will  result  in  dollar  savings  through  lowered  attrition 
rales  as  well  as  reductions  in  training  time  required  for 
retrained  personnel  to  achieve  proficiency  in  their  new 
occupations. 

AFHRL  Contact:  Mary  J.  Skinner 
AFHRIVMOHF 
Brooks  AFB  TX  78235 
Autovon  210-355 1 
Commercial  (512)  530-3551 


Title:  Utilization  of  Women  in  the  Air  Force 

Description:  During  the  past  decade,  the  number  of 
women  in  the  Air  Force  has  increased  from 
approximately  12.000  to  more  than  (>0.000.  To  provide 
Air  Force  management  with  information  relevant  to  the 
optimal  utilization  of  women  in  nontradilional  military 
roles,  research  was  conducted  in  three  areas.  A  study  of 
the  Aircraft  Maintenance  Career  Field  was  accomplished 
with  the  objective  being  to  evaluate  the  on-the-job 
utilization  patterns  of  males  and  females  and  identify 
gender  dillerences  in  task  assignment,  job  changes  over 
time,  and  general  yvork  experiences.  Preliminary  results 
ol  this  study  have  been  briefed  and  further  analyses  are 
in  progress.  An  interim  evaluation  of  the  \ir  Force 
Female  Pilots  Program  was  completed  using  male/female 
comparative  data  collected  from  I  ndergraduate  Pilot 
I  raining.  Survival-Resistance  Training.  Replacement 
I  raining  l  nils,  and  operational  squadrons  having  men 
and  women  pilots.  \o  differences  between  the 
performance  ol  men  and  women  pilots  were  identified, 
and  there  were  many  indications  that  women  represent  a 
y  ii  tide  aircrew  resource  for  the  Sir  Force.  Finally,  an 
evaluation  was  accomplished  on  the  introduction  of 
women  into  Titan  II  Missile  Launch  Operations. 
Comparative  male/female  data  were  collected  from  the 
various  stages  ol  missile  crew  training  and  front  missile 
squadrons  having  men  and  women.  Few  differences  were 
tound  and  none  appear  to  substantially  limit  the  role  of 
women  In  these  career  fields. 
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litl«-:  Development  of  Standardized  Position 
Oriented  Training; 

Inscription:  Tin-  on-the-job  (OJT)  training  system 
currently  in  iisr  requires  that  superv  isors  identify.  from 
I  he  specialty  training'  standard.  tasks  that  should  he 
I  rai  nt‘il  I  It  it  m  It  0.1  1 .  1  In*  process  il  doin'  thurouohlv  can 
he  v cry  lime-consuming  lor  individual  supervisors.  The 
Standardized  Position-Oriented  Training  (SPOT)  system 
is  being  developed  in  response  to  this  need  and  to 
improve  the  quality  and  truckin''  of  OJT.  The  research 
has  proposed  a  model  for  determinin''  joh  proficiency 
requirements,  perlormed  lield  supervisor  modification  of 
the  joh  prol iciency  lists  in  four  specialties,  and  analyzed 
the  lield  supervisor  joh  proficiency  specifications  to 
determine  an  empirical  model  for  each  of  four  categories 
id  specialties.  These  requirements  lists  are  specific  for  a 
particular  \ir  force  specially  and  have  lieen  Ittrvvardcd  to 
the  requirements  managers  for  staffing  and  field  testin'' 
by  the  Major  Commands.  The  final  product  will  lie  a 
package  to  enalile  automated  production  ol  joh 
prol  ieienev  lists  by  joh  in  any  \ir  Toree  Specialty  Code, 
and  it  will  include  a  supplement  to  refine  the  equation  as 
more  widely  hased  data  heroine  available. 

I  lilizntion:  The  results  of  this  study  will  have 
euiisideralile  impact  on  the  Vir  Tone  OJ  T  system.  Major 
I  oiiiinainls.  the  Manpower  and  Personnel  Center,  and 
siiperv  isoi '  will  have  lietter  control  ovi'r  OJ  T. 

Ilrnrfils:  The  >l’OT  Sv-lcm  will  provide  a  skills 
evpenenee  inventory  that  is  Vir  force  wide.  In  addition, 
the  -v stem  ha-  potential  application  to  tun  e  structure  and 
mainline  derisions.  |i  will  save  supervisor  manhours  m 
f  Tl  I  .  prnv  tile  s  t  a  n  d  a  r  d  i  zed  t  t.l  I  requirements 
speed  leal  mil',  and  improve  die  qoal'lv  and  trackin''  ol 

OJT. 

tHIHI,  (on  I  nil:  lli-ndii'k  \\  itiu  k 
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I  itle:  Development  ol  an  \ir  force  Occupational 
Research  Data  Rank 

a  n 


Occupational  Research  Data  Rank  have  resulted  in  the 
development  ol  an  on-line  rapid  access  retrieval  system 
lor  dil  Incut  kinds  ol  occupational  data.  This  twolold 
retrieval  system  includes  summary -descriptive  variables 
about  \ir  force  occupations,  occupational  survey  data  lor 
the  enlisted  occupations,  and  a  research  report  index 
system  In  occupations.  The  retrieval  system  provides  the 
capacity  to  reference  research  materials  through  a  cross- 
calalngucd  kev  word  search:  to  select,  display,  and  print 
In  specially  and  subgroups.  variables  related  to 
occupational  descriptors,  prequisites.  and  enlisted 
personnel  characteristics.  It  also  allows  the  user  to  extract 
various  r.umprehcnsive  Occupational  Data  \nalvsis 
Programs  reports.  \l  present,  these  prototype  systems 
within  the  Occupational  Research  Data  Rase  are 
operational,  future  work  will  hi'  directed  towards  the 
inclusion  ol  ollicer  occupational  survey  data  as  well  as 
medical.  legal.  safely,  and  manpower  requirements  data. 
In  addition,  longitudinal  analysis  capabilities  will  lie  built 
into  tin'  system. 

I’tilizntion:  The  Occupational  Research  Data  Rank  has 
been  designed  to  support  the  research  thrusts  ol  the  \ir 
force  Human  Resources  Laboratory.  ’The  la  roe  volume  ol 
occupational  data  contained  in  the  retrieval  system 
provides  a  centralized  location  for  researchers  to  obtain 
quick-response  answers  tor  personnel  related  questions. 
\t  present,  such  questions  mav  lake  weeks  to  answer, 
t iross-comparisons  of  specialties  with  respect  to  their 
characteristics  are  feasible  and  should  lead  to  more 
elleclive  selection  ol  occupations  lor  special  studies. 

Benefits:  The  Occupational  Research  Data  Rank  provides 
rapid  access  to  a  centralized  source  of  occupational  data. 
I  united  studies  with  short  suspense  dates  could  lie 
accomplished  without  the  need  to  extract  data  I  root 
longitudinal  studies  and  trend  analysis  can  lie  performed 
on  a  real-time  basis  to  provide  a  dynamic  representation 
ol  occupational  data. 

.IFIIKL  C.ontncl:  Hendrick  Ruck 
VI  IIRI./MODS 
Brooks  M  R  T\  TRJT.T 
\uiovon  2  H'-.T.T.T  I 
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ONGOING  R&D 


Title:  Productivity  in  Security  Police  Squadrons 

Description:  The  purpose  ol  this  research  is  to  develop  a 
methodology  lor  measuring;  changes  in  the  productivitv 
of  security  police  squadrons  that  result  front  squadron 
reorganization.  Productivitv  measures  include  Got h 
subjective  criteria,  such  as  supervisors  ratings,  and 
objective  criteria  developed  in  conjunction  with  jolt 
experts  from  the  security  police  career  lield.  Individual 
and  organizational  measures  are  being  collected  Irom 
bases  matched  for  similarity  in  all  respects  except 
squadron  organization.  Criterion  data  were  collected  prior 
and  subsequent  to  the  reorganization.  Policy  capturing/ 
specifying  techniques  will  lie  employed  to  identify  the 
significant  characteristics  ol  effective  security  police 
squadrons. 

I'tilizntion:  The  effects  ol  organizational  changes 
implemented  at  the  local  level  are  often  difficult  to 
quantity.  Techniques  developed  under  this  work  unit 
provide  a  comprehensive  and  systematic  approach  to 
tracking  positive  and  negative  changes  and  for 
documenting  such  changes.  The  results  of  this  research 
will  lie  used  in  decisions  regarding  the  organizational 
structure  of  security  police  squadrons  in  Kurope. 
Mldilionallv .  the  technologies  developed  will  he 
applicable  lor  use  in  security  police  squadrons 
throughout  the  \ir  force,  as  well  as.  in  other  \ir  force 
Specially  (lodes. 

AFHRL  Contact:  (diaries  V  Weaver 
\  I'll  111. /MODI' 

Brooks  M  B  T\  7R2.!"> 

Mitovon  Jllt-dOl  ! 
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Title:  Technical  Training  l.radualion/f  liuiination 
Kates 

Description:  Summary  reports  are  prepared  quarterly 
lor  fir  force  enlisted  personnel  who  terminate  technical 
training  in  each  quarter  ol  the  fiscal  year.  These  reports 
are  aggregated  over  the  fiscal  year.  These  matrix  formal 
type  report'  contain  statistics  for  all  Individuals  yyho 
terminated  a  particular  course  in  a  specific  quarter  of  the 
fiscal  year,  such  as  Irequencv  counts  and  percentages  bv 
reasons  lor  termination  o|  training:  average  Mechanical. 
\dminislraliy  e.  General,  fieri  roil  ics  and  \rnied  forces 
Oualil iral mil  lest  scores  lor  graduates  and  eliminees: 
minimum  selector  \pliliide  Index  score  lor  entry  into  the 
course:  and  average  lime  in  training  lor  graduates  and 


eliminees.  Ml  of  these  frequency  counts  and  percentages 
for  all  individuals  are  reported  by  race.  sey.  raee/sev. 
whether  l-vear  or  (i-vcar  enlistment,  academic  education 
level,  and  mental  category. 

I  tilizotion:  The  reports  are  used  by  personnel  sy  stems 
managers  to  track  gradualion/climination  rales  ol  Mr 
force  enlisted  personnel  from  basic  resident  technical 
training  courses. 

A FURI.  Contact:  I'.harles  \.  (ireenway 
MIIRI./TSOW 
Brooks  M  B  T\  7B2.V. 

\uloy  on  J  lll-ll'ki.) 
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Title:  Officer  Kffectiveness  Report  System 

Description:  Officers  are  normally  given  Officer 
f.l  lecliveness  Report  (Of, I!)  evaluations  once  a  year. 
There  are  several  uses  lor  the  evaluations:  (a)  a  tool  in 
determining  the  best  individuals  qualified  lor 
promotions,  (b)  a  tool  lor  making  assignments,  (c)  a 
counseling  device,  and  (d)  a  general  personnel 


(il* 


management  tuol.  In  addition.  these  reports  ai'l  in  the 
iiiiinilorin g  of  tin-  ratin';  trends.  Tin1  automated  OKU 
report  system  i sos  tin'  OKU  records,  which  have  been 
transcribed  in  magnetic  tape,  to  produce  suniinarv  reports 
on  a  quarterly  and  yearly  basis  for  grades  of  lieutenant 
through  colonel,  separately.  The  reports  aid  assignment 
managers,  career  monitors,  personnel  managers,  and  OKK 
monitors. 

Utilization:  The  OKII  summarv  reports  are  used  Its 
senior  \ir  Force  managers,  the  promotion  secretariat, 
career  monitors,  and  OKU  Monitors. 

AfHRL  Contacts:  James  I..  Friemann 
\FIIRl./TSO\ 
brooks  \I  B  T\  T»2.k) 

\utovon  2  U1-.'W.V> 

Commercial  (.">12)  .’>.l(>-.'('i."i.’> 

Calvin  C.  Fresne 

VFHRI./TSOJ 

Brooks  M  B  T\  :«2:r> 

Milov on  2  Kl-d'>2l 
Commercial  (.’>12)  .’>.f(>-d‘)2l 

Title:  Tile  Item  Data  Organizer 

Description:  The  File  Item  Data  Organizer  (FIDO) 
evolved  from  the  need  of  research  efforts  involving 
present  and  longitudinal  sample  selection  where  codes 
contained  in  a  unique  data  base  had  to  he  identified  and 
interpreted  hy  research  scientists  with  Knglish  meanings 
for  coded  information,  including  description  of  the  code. 


frequency  of  occurrence,  and  other  descriptive  statistics. 
FIDO  also  contains  an  automated  inquirv /retrieval  sv stem 
vital  lor  the  establishment  of  data  liases  for  personnel 
research  projects  and  probe  analvsis  to  determine  the 
feasibility  ol  proposed  major  research  efforts  involving 
data  bases.  111)0  is  on-line  on  the  1  nivac  1108  onipoler 
svstem.  It  consists  of  (>77  Mr  Force  and  Department  ol 
Defense  defined  data  elements  nsed  in  automated  Mr 
Force  Personnel  Data  Svslenis:  lor  example,  seeuritv 
rlaxsif  ication.  grade.  V i r  Force  Special! v  (aide,  and  major 
academic  field.  Present  efforts  are  to  provide  more 
accurate  and  timely  data  hv  improving  the  update 
procedures  now  in  use  and  hv  developing  procedures  to 
get  this  information  directlv  from  tile  Mr  Force  Manual 
fl)l)-f  data  base  which  the  Mr  Force  Data  Svstems  Design 
(•enter  supplies  monthly  to  the  l.ahoratorv  hv  magnetic 
tape. 

Utilization:  FIDO  directlv  supports  virtuallv  all  facets  of 
the  l.almratorv  personnel  and  manpower  research.  Main 
research  efforts  involve  longitudinal  studies  ol  specific 
samples  cutting  across  main  different  data  files  and  code 
values  over  varied  time  periods.  Milninated  availabilitv 
ol  Mr  Force  and  Department  of  Defense  defined  data 
elements,  as  well  as  other  nonstandard  data  elements, 
with  their  data  items  and  meanings  across  time  when 
combined  with  heavy  usage  by  programmers/aiialvsts 
represents  a  sizeable  savings  in  workhours  whirl)  would 
otherwise  he  spent  in  researching  hundreds  of  manuals, 
and/or  microliehe  hv  hand  in  outer  to  find  the  needed 
code  properlv  identified  for  a  given  historical  lime 
period.  \s  implemented,  scientists  mav  on  retrieval, 
specify  all  code  values  in  effect  dating  hark  to  the 
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Title:  I  In  man  Krsounrs  Research  Data  Rase 

Drsrripl ion :  \  *itii'«  of  data  hasc-  conla  i  ni  nji 
iijiirnuiiiiii  nu  pcr-onuel  and  Irainintr  >\>|cins  has  hecn 
i{*-\ eloped .  Tin*  data  ha-c«  are  stored  on  magnetic  (ape. 
'•‘ntiwaio  ha*  ( it *i  n  itmdemented  fn  process.  ami 

dt-plav  -elected  information  from  a  single  data  base  and 
in  imi-olidate  i nl onnal inn  on  a  common  subgroup  Irom 
i \\ ( i  mi  more  data  ba-e-.  Tin*  data  ba-i*-  include  record-  on 
all  a«  1 1  \  e  d  nl  \  \ir  I  mice  enli-ted  and  officer  personnel  at 


(>-monih  intervals  and  on  \ir  f  orce  Reserve  and  National 
(mat'd  personnel.  Mso  included  are  record-  ol  graduates 
from  basic  military  training.  technical  training,  and 
living  training  programs  and  Irom  the  Officer  l  raining 
Selino)  and  Reserve  Officers  Training!  f'.orps 
commissioning  program-.  Otfier  records  reflect 
separations  and  losses  from  active  dof\.  Special  purpose 
longitudinal  hies  derived  from  these  data  bases 
-igniliranllv  redure  data  processing  requirements  in 
main  personnel  and  training  research  studies. 

I  tilizdtion:  The  data  bases  represent  a  low -cost  means  of 
acquiring  and  maintaining  inlorinalion  used  in  the 
development  and  validation  of  personnel  -.election  and 
classification  n*lnimeut>.  development  of  assignment 
procedures.  derivation  and  rev  alidalion  of  promotion 
svsfenis.  and  special  purpose  analvses  to  determine  ifie 
Ion*:  range  impact  nl  specific  personnel  and  training 
pol  icies. 

A  FURL  (’ontarl:  (.'alv  in  I  i  r-nr 

Mlim./TSOj 

Hrmiks  \I  H  T\ 

\ (in 
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Thun-  is  still  one  alisiilult'  wt-apon.  .  .  I  In-  on  I  v  weapon  nipalde  nl 
operalintj  uilli  complete  el  leeliveness  —  d)  dominating  every 
inch  nl  terrain  where  tinman  heinjjs  live  and  lifjht.  and  td  doinjj  it 
under  all  eondilions  nl  li<r!it  and  darkness,  heal  and  e<dd.  desert 
and  forest,  mountain  and  plain.  That  weapon  is  man  himself. 


(General  Matthew  It.  (tideway 


TECHNICAL  ACHIEVEMENTS 


Title:  Adaptive  Performance  Testing  System  for 
Surface  Attack  Tasks  in  the  Advanced  Simulator  for 
Pilot  Training 

Description;  A  contract  (jointly  sponsored  by  l  nder 
Secretary  of  Defense  and  the  Air  Force)  was  awarded  for 
the  development  of  an  adaptive  testing  model  using 
conventional  A- 10  weapons  delivery  tasks  lor 
implementation  on  the  Advanced  Simulator  for  Pilot 
Training  (ASPT).  The  effort  required  the  selection  of 
flight  test  tasks,  definition  of  the  performance  measures 
for  those  tasks,  definition  of  an  adaptive  controller 
model,  development  of  a  functional  specification  for 
software  changes  on  the  ASPT.  and  an  empirical 
development  and  test  plan.  A  20-lask  flight  test  syllabus 
was  developed  w  hich  included  high  and  low  angle  bomb 
delivery  and  high  and  low  angle  strafe  deliveries  to  he 
tested  under  five  windage  conditions  (none.  head.  tail, 
quarter,  and  cross),  Candidate  performance  measures  for 
each  task  were  specified.  The  adaptive  controller  logic 
employs  non-linear  programming  for  testing  on  a 
difficulty  dimension  and  a  diagnostic  dimension.  The 
empirical  development  plan  outlines  a  27-month  effort  to 
fully  implement  and  test  the  adaptive  model. 

Utilization:  F.nhancrd  capability  to  measure 
performance  proficiency  and  diagnose  regions  of 
marginal  performance  could  impact  training  system 
design  and  sortie  allocation. 

Benefits:  Increased  efficiency  in  performance 
assessment  and  diagnosis  should  lead  to  an  increase  in  the 
overall  quality  of  performance  which  in  turn  elicits 
mission  readiness. 


A  FURL  Contact:  Klizabelh  Martin 
\F1IKI./()T<; 

W  illiams  AFH  AX  85224 
Autovon  474-1)561 
Commercial  (1)02)  088-1)51)1 


Title:  Simulator  for  Air-to-Air  Combat  Target 
Enhancement  Study 

Description:  The  study  involved  an  evaluation  of  oul-of 
ihe-cockpit  visual  cues  associated  with  the  target  aircraft 
In  students  living  the  Simulator  lor  \ir-to-Air  Combat 
(SAAC). 

Utilization:  It  was  found  that  the  essential  visual  cues 
are  available  and  additional  cues  arc  not  necessary. 
Kxisiing  cues  should  he  upgraded.  Target  definition 
should  he  improved  at  longer  ranges,  and  a  third  target 
image  should  he  added  to  eliminate  using  the  sun  image 
as  a  wingman.  These  modifications  are  underway. 

Benefits:  A  determination  of  the  most  important  visual 
cues  will  enhance  the  fidelity  id  the  SAAC  and  provide 
more  realistic  training.  The  main  benefit  will  lie  the 
improvement  of  simulator  training  lor  air-to-air  combat 
training. 

AFIIRL  Contact:  W  .  Nelson 

AFHIll./f  >TC<  > 
l.uke  \ I'll  \Z  85400 
\utovon  855-7058 
Commercial  (1)02)  ,)55-70.58 


Simulated  \  i-ual  Scene  t  seil  For  llondi  Delivery  anil  Sirafe 


Title:  Visual  <Iue  Requirements  for  Terrain  High! 
Simulation 

Description:  Tin*  lark,  of  adequate  visual  seem*  detail  is 
often  considered  In  he  a  limiting  laetor  in  the  use  ol 
ronqmter-generaled  imagery  lor  terrain  Might.  Terrain 
tliglit  is  an  i in porlanl  means  ol  survival  in  die  lure  ot  the 
eriemv  and  ineludes  low  level,  contour,  and  nap-ol-the- 
earlli  (\OK)  Might  at  surrrssiveh  closer  approaches  to  the 
ground.  In  such  rlose  proximitv  to  the  ground,  a  great 
deal  of  visual  detail  is  available  to  pilots,  far  more  detail 
than  it  is  eurrentlv  feasible  to  simulate  with  eom|»' 
image  generation  >\>tem>.  This  researe1  mlv 

develop'd  a  spec  ial  visual  environment  with  :■  illowed 
the  I  -K  »  visual  rues  to  he  maximized  wit'  •  a  limited 
area.  During  the  studv.  the  Ivpes  ol  vis’.  .  ne>  available 
to  the  pilots  were  varied  in  ordei  «■  identify.  bv  pilot 
perlormaure  measurement.  M  ue>  which  are  most 

important  lor  terrain  Might  lolalion. 

{  tilizution:  This  stud*  t In*  I i r^t  in  a  series  id  ellorts  to 
develop  suitable  \  i*  rues  for  training  terrain  living. 
This  c  ritical  High  -mII  ;s  quite  hazardous  to  perlorm  in 
actual  aireraf  thus  making  Might  simulation  a 
parfiej/larlv  ir  porlanl  allernativ  e  lonu  ol  living  training. 
Thi-  particular  studv  should  be  especially  nselul  heeaiise 
it  seeks  to  iuqilemtml  simulation  training  using  <  H 
hardware  that  is  already  operating.  Niks.  it  "dl  »  < 
require  the*  developnienl  ol  new  hardware  techniques 
helore  it  ran  he  i iiipleiuented  in  other  Might  simulator*, 
using  ( '1C  *  v  isnal  display  s. 

Ilrrwf  its:  This  sjudv  has  demoiistralecl  that  it  is  leasilde 
tor  pilot"  to  llv  simulated  visual  scenes  at  very  low 
altitude*.  (r»n  feel  a  bov  e  ground  lev  el)  w  lule  f  ollow  ing  hill 
contour**  and  maneuvering  around  vertical  objec  ts.  \\  bile* 
I  hi**  i"  possible  using  verv  limited  seenes  in  current  v  isiial 
Might  simulator",  it  should  he*  possible  to  display  much 
more  complex  see  lies  with  lulure  Kit#  visual  systems 
which  will  have  increased  edge*  capacity  and  texture 
patlern  gc*in*ralors.  I  his  studv  has  demonstrated  the 
nlilitv  and  mvessilv  for  both  Ivpes  ol  increased  t  it. 
capahilitv.  and  has  e|h*rlivelv  illustrated  tin*  potential  I « »r 
training  main  aspects  ol  low-hwid  Might  in  visual  Mcghi 
simulators. 

I HIHL  Contact:  M  ;ij  tirorgr  Hi  ■  ck  hi  in  I 
M-lim./OTC 
\\  illiauiK  VI  It  \/  »:.J2  I 
\lllnvon  171  -<>."»(>  I 
(.nninirrrial  (0H2)  'Mlfffi.Ti  I 
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l  ilt.  I.ITi  i  Is  III  C-Suit.  C-Seal.  and  Holinct-l.nadcr 
»  i  .uciiijr  on  Pilot  Simulator  Performance 

Drsrrifilion :  I  lii"  >tudv  invCKlirated  the  ellerl"  ol  tlu*t»- 
MMl.  t.-MMl.  and  lirliiiet-loadcr  loree-eueinr  '•v-trui-.  on 
pilot  wiuulator  prilnnuanec  m  >u>laim,il  l.-loadiuj! 

I II ;l Ill'll  V  IT'.  r.ll'M'M  r\|H'fil'll(  l'd  1  ipllliT  I" I'll-  «<*■■*■ 
ivi|iiiii.||  lo  llv  a  standard  C-prolile  mnoixtiiijj  ol  lour  <•- 
loading  maneuvers  in  l In'  \«K aimed  Simulator  lor  Pilot 
Trainin'!  (  \SPT)  in  tin*  l-lti  mill ieuraliou.  I'.arli  |olnt 
|  lew  ill,.  ( ; - |irnlT  li-  in  each  ol  rieltl  I < •  rif  - <  u «•  i n o 
I  oodilioii'.  Multi ||||-  roni|ia risoii'  were  i  oiiiIik  tod  on  (In' 
mean  and  variainlitv  ol  h  sustained  in  each  niaiu'in or  lor 
tin  •  i-i'ilii  I'orcc-ruritif:  ennditiniis.  t  niupariMiu  ol  rarli 
lirvirr  lo  llir  no  riiriiif!  roodilioii  iodiralrd  no  rrlialilr 
riled'  |or  am  id  I  hr  llirrr  riirinr  ~trm~  in  t  hr 
sm-laincd  Jli  nianrin rr.  \t  niiidrratr  lo  liieli  h-lorecs 
(  Hi  to  tih).  i In'  h-snil  reduced  v arialiililv  in  h  In  2.>''"  to 
r.''.,  lull  ri'Millrd  ill  consistent  in  rrr.tiuialioti  ol  I  hr 
actual  h-loail  sustained.  Nrlivalion  ol  tin*  liclmct-loadrr 
system  resulted  in  a  I.V'n  to  2: 2"»  rrdurtioti  in  (I  v arialiililv 
and  in  llir  lii{ili«-!-l  arrnrarv  ol  C-loading  estimation.  1  In* 
h-sra,  si  stent  had  no  rrlialilr  rllrrt'  on  pilot 
|irrlornianrr.  hoinlnnrd  artivatinn  ol  llir  lorrr-rnrui|! 
si  stems  did  not  ailed  pilot  performance  liriuml  that 
achieved  trnin  individual  eueiiif!  sistem  clleels. 

I  tilizotion:  llir  present  result'  uulirali'  t li.it  tlirt.  Mill 
and  lirlmcl-loadrr  Inrrr-i  uriti"  .i-lnii-  arc  rllrrlivr  in 


\sn  I 


jH'ov  id»ng  forrr  rues  In  thr  pilot.  Ilowexer.  reduetion  in 
C '"*111  pn-' iin/;iiinn  below  that  n-rii  i„  t hf  present  -iml\ 
>"  n ‘ip ii ml.  I  lir  t.-'iMi  '•\*»lrm  proved  in  hr  an  mrf  frrtix  r 
il** \  1 1***  lor  pros  uluig  -ii-l.n i m ‘i I  I r-loadi ng  informal urn  in 
the  pilnl.  Combining  riming  ~\  struts  dors  n nl  provide 
»*ii  li;i  nerd  forero  lining  r;i  pain  I  i  I  \  lm  "iMained  C 
manriix  rr«>. 

Ilcncfits:  I  hr  rr>»iill»  nl  lln-  rrsrareh  will  hr  utilized  in 
defining  rripiirrinejits  Herded  In  design  \,ilnl  torn* 
rui’inj*  i|r\ iii’n  lor  Might  "irnul.tlmn  nl  reali'ln  rntnhal 

!ll.|l|l‘l|\  IT". 

il  II HI.  Contact:  \llrril  I  rr 

\l  urn  /t  »T€ ; 

W  iIImim-  \\  H  \Z  \W22\ 

\ufnxoii  17  Mm(»| 

I  nmmrrri.il  (h02)  WtH-thili  I 

I  illr:  Comparison  of  Color  Versus  Itlaek-andW  bite 
^  Display  as  Indicated  la  llnmhing  IVrfornianrr 
in  tin*  T\  l,|  Hijurlii  Simulator 

Description:  Willi  llir  prolilrration  nl  rnlnr  mmputrr 
^••"rralr.l  imngrrx  (CCI)  s\  "trill".  1  hr  rr  has  ;,Un  lirrn  a 
firml  toward  thr  Use  ol  rnlnr  "\"frni"  in  lilt'll!  "iliinlal  inn. 

I  In  M‘"rairh  in  tlii"  arra.  llir  urn!  lor  mlor.  Ita>  hrrn 


iitruiielti>j\r.  Some  studies  show  rnhanrrnirnt  resulting 
I  rom  thr  n>r  nl  mint  in  some  sperilir  iii"lanrr".  whilr 
others  "hnu  itorir  al  all.  It  srrni"  rjrar  that  iriMil I irienl 
irilorinalion  i**  ax  ailahlr  al  promt  In  1  u  1 1 \  ai  rrpt  nr  rrjrrl 
llir  u si*  nl  rnlnr  in  simulation.  Thr  problem  in  hrirl.  is  in 
gain  "iillirirnl  inlnrination  mi  llir  subjrrl  nl  rnlnr  \risii" 
hlark  and  whilr  in  sinmlaiion  to  drtrrminr  the  utilfM  nl 
color  present  at  mu.  lowanl  tins  rnd.  a  stnd\  wa> 
developed  in  mm  pa  re  bombing  "rnrrs  in  hnlh  inlnr  and 
hlark -and- w  hilr  presentations.  lhr  Crnrral  llrctrie 
Jlkk)  1 1  till  I  -  \  .1 1  \  r  prnjrrlrd  mini  >\"|rin  wa**  Used  in  till" 
"!  mix .  Hi."  "imulainr  i"  used  l>\  thr  \axx  lor  au-in 
ground  weapons  delix nx  training  in  lhr  1X1.1  amrall. 
llir  "\"lrm  rnii"i"t"  hasirallx  ol  ihrrr  (.Cl  nna^r» 
projected  nn  three  screens  "Ui  rnii nd i ng  thr  rorkpit.  I'll i- 
prr"i’ii)al mn  allnxxs  lor  21H  hnri/nnlal  and  till  xrrtiral 
viewing.  Ihr  pilot  llir"  a  designated  bombing  roui'"i*  in 
real  time,  releasing  hi"  horuh"  on  a  bombing  rirrlr.  I  hr 
associated  minputrr  i"  programmed  to  -core  lhr 
important  release  parameters  a"  well  a>  distance  and 
direrlion  of  ini  from  the  target,  len  higliix  skilled  and 
r \ prrirnrrd  instructor  pdot>  sen  rd  as  subjects  in  this 
"ludx.  I  ixr  o|  the  pilots  |  lew  repealed  bombing  runs  mi 
xx 1 1 n •  | i  mlm  xxas  pri’si’iited  lor  the  first  hail  of  the  mission 
and  hlark  and  while  during  the  srrond  hall  I  hr  other 
lixe  pilots  rrxrrsed  tins  proeednrr.  xxith  hlark  and  while 


presented  lirsl  .mil  then  color.  The  black  ami  while  ami 
the  color  were  carefully  controlled  so  as  to  he  presented  at 
the  same  luminous  intensity,  \nalvsis  ol  these  data 
showed  that,  when  bombing  scores  arc  used  as  the 
criterion,  there  vyas  no  statistically  significant  difference 
helweeu  color  and  hlack-aml-w  hile  perlorinance. 
Although  user  acceptance  of  color  systems  may  lie  a  yery 
important  factor,  at  present,  there  Is  no  compelling 
cy  iilcncc  to  support  the  added  expense  ol  color  in  (light 
simulation.  \  great  deal  more  research  is  required, 
particularly  in  the  area  ol  transfer  ol  training  to  the 
operational  setting.  The  present  study  does  not  support 
the  need  lor  color  in  flight  simulation. 

(  tilisation:  Since  this  is  the  first  study  to  use  the  same 
( i( >1  presentation  linth  in  color  and  in  (dark  and  w hile  in  a 
real-time  performance  task  ol  weapons  delivery,  it  points 
the  way  tnyyard  direct  evaluation  of  this  area  in  more 
refilled  approaches. 

Benefits:  The  potential  henelit  ol  this  study  and  lollnw- 
oii  studies  yyitli  more  relined  measurements  will  allow 
lietler  determinations  with  respect  to  the  cost  benefits  ol 
including  color  in  complex  ( light  simulation. 


it  URL  (  ' on  tact : 


Robert  S.  Kellogg  & 

Hubert  H.  Vi  ood ruff 

\fmri./ot<; 

W  illiams  Af-'B  W.  H.c'J  f 
Autovon  1-7  I -<».’»<*  I 
C.ommcreial  (bl)2)  BRR-biibl 


Title:  Simulator  for  Air-to-Air  Combat  Visual 
Dysfunction  Study 

Description:  The  psychophysiological  alter**! leels  ol 
living  the  Simulator  for  Air-to-Air  Combat  (SAAC.)  wen- 
evaluated  and  the  physical  or  mental  dysfunctions 
brought  on  bv  such  training  were  determined. 

Utilization:  It  was  found  that  several  instructional 
strategies  and  media  caused  varying  degrees  ol 
psychophysiological  disturbances,  such  as  room  spinning 
around  alter  lying  down  at  night,  and  flashback 
appearances  ol  checkerboard-like  squares  before  the  eyes 
with  sudden  awakening  at  night.  The  results  ol  the  study 
wore  used  to  improve  instructional  methods,  to  briet 
students  on  visual  impact  of  the  SAAC.  and  continue 
efforts  to  describe  the  cause. 

Benefits:  Such  dysfunctions,  il  occurring  in  actual 
flight,  are  of  major  saleiv  importance.  Documentation  ol 
this  data  could  affect  policy  both  in  the  S  \  AC  and  other 
visual  simulators.  This  should  help  to  ameliorate 
aftereffects  that  include  mental  and  perceptual 
disorientation  ami  should  improve  SAAC  training. 


At'HRL  Contact: 


W  .  Nelson 
AFIIRI./OTCO 
l.uke  M  B  \X  K.VI(l') 
\utovon  H.Ti-TOaH 
Commercial  ((>02)  TV)- .  tl.iH 


ONGOING  R&D 


Title:  A- 10  Combat  Scenario  Development  and 
Evaluation:  Low  Altitude  Simulation  Training 

Description:  An  effort  is  underway  to  examine  the 
feasibility  of  providing  supplemental  Basie  Attack 
Maneuvers  and  Low  Level  Navigation  training  using  the 
Advanced  Simulator  for  Pilot  Training  A- 10  aircraft 
configuration.  Specifically,  the  research  will  assess  the 
effect  such  training  has  on  student  airborne 
performances. 

Utilization:  The  effort  w  ill  help  determine  the  utility  id 
full  mission  simulators  in  training  low  altitude  tasks.  The 
result  will  he  directly  applicable  to  A- 1 0  training  syllabus 
development. 

AFHRL  Contact:  Bvron  J.  Pierce 
AFHRL/OTC 
Williams  AFB  AZ  85221 
Autovon  471-6561 
Commercial  (602)  988-6561 


\SPT  CIO  Hill  Air  Force  Base  Environment 


Title:  Combined  Effects  of  Weather  Elements  on 
Pilot  Performance;  F-16  1LS  Training  Study 

Description:  The  high  fidelity  ground-based  simulator 
provides  an  enhanced  capability  for  training 
instrumented  landing  system  approaches  under  simulated 
adverse  weather  conditions.  A  need  exists  to  determine 
the  effects  various  weather  elements  have  on  student 
performances  in  the  simulator.  The  objective  of  this 
effort  is  two-fold:  (a)  to  determine  the  effect  of  wind 
velocity,  wind  direction  and  visibility  on  pilot 
performance  and  (b)  It)  apply  this  information  to  the 
development  o(  an  effective  simulator  scenario  for 
training  landin'  approaches  using  the  instrumented 
landing  system  under  adverse  conditions. 

Utilization:  The  results  of  this  effort  will  applv  to  issues 
concerning  the  development  of  simulator  training 
scenarios  for  F-16  pilots. 

AFHRL  Contact:  Byron  J.  Pierce 
AFIIRL/OTC 
Williams  AFB  AZ  85224 
Autovon  474-6561 
Commercial  (602)  988-6561 

Title:  Human  Operator  Control  Strategy  Model 

Description:  The  objectives  of  this  effort  are  (a)  to 
identify  human  operator  characteristics  that  should  l»e 
incorporated  in  a  model  of  control  strategy  learning  in 
aircraft  pilots,  (b)  to  develop  a  model  based  on  theory-of- 
eontrol  strategy  development  and  learning,  and  (c)  to 
conduct  extensive  validation  tests  of  the  model.  The  long 
range  goal  of  this  research  is  to  provide  a  measurement 
system  that  can  quantify  the  effect  on  skill  development 
of  various  flight  training  procedures. 

Utilization:  This  research  will  (a)  provide  useful 
information  for  the  design  of  all  training  devices,  (b) 
provide  a  means  of  specifying  cost-effective  training 
methods,  and  (c)  provide  a  means  to  predict  with  known 
confidence  limits  a  pilot  trainee's  control  performance 
under  various  flight  conditions. 

AFHRL  Contact:  T.M.  I.ongridge 
AFHRL/OTC. 

Williams  AFB  AZ  85224 
Autovon  474-6561 
Commercial  (602)  988-6561 
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Title:  Air  Combat  Maneuvering  Performance 
Measurement  System  Development  ami  Training 
Kffeeliveness  Kval nation 

Description:  This  svsloin  is  being  ile\ eloped  to  quantify 
lactic, illv  inea  n  i  ngl  u  I  offensive  and  defensive 
maneuvering  performance.  I  lie  system  will  lie 
compatible  w  itb  the  Simulator  lor  \ir-ln-  \ir  t  ninhal  and 
\ir  Combat  Maneuvering  Range/ 1  list  r  n  mentation 
(  M'.MR/I).  Transfer-ol-lraining  studies  are  projected 
when  llie  system  becomes  operational. 

llilizalion:  llie  i|  it  a  n  1 1 1  ieal  ion  ol  indiv  idn.il/ unit 
combat  readiness  to  tbe  air-to-air  task/ 1  actical  Mr 
Command  training  and  operational  units  will  prov  nle  lor 
belter  measures  oi  pilot  and  unit  readiness. 

Ih'lIRL  Contact:  Otic  \  .  Stallord.  Jr. 

M  IIRI./OTCO 
I  uke  \I  R  \/  H.VtOO 
\ulov  on  R.i.i- .  tl.iH 
Commereial  (002)  d.ki-.O.iR 

Title:  Automated  Performance  Measurement  System 
<  Aircraft 

Description:  llevelopmenl  is  continuing  ol  a  prototype, 
automated  perlormance  measurement  system  lor  an 
operational  f  light  training  simulator.  The  si  stem  lor  the 
C-:>  \  aircrall  is  to  be  shipped  to  Mitts  M  R  in  April  I'Mfl. 
and  beginning  in  September  1081.  it  two-year  evaluation 
ol  tbe  svslom  will  be  initialed.  following  completion  ol 
t lie  simulator  measurement  s\  stem,  a  companion  airborne 
measurement  svsletn  will  be  developed  ami  integrated 
with  the  simulator  svstem.  llie  combined  system  will 
allow  lor  llie  comparison  ol  aircrew  performances 
measured  both  in  the  simulator  anti  tit  the  aircrall. 
comparisons  which  should  greatly  facilitate  answering 
critical  lraii'ler-ol-lraining  questions  coneerning  aircrew 
training  dev  ice  effectiveness. 

Vtilisation:  The  t  >  IVrlormancc  Meastiremeiil  System 
will  provide  Mililarv  Airlift  Coiiiiuaml  with  the  means 
lor  qnanlilativrlv  assessing  the  training  elleclivencss  ol 
(bo  \  aircrew  training.  a  protolv pe.  the  system  will  anl 
In  the  luiiclioiial  specif icalion  of  measiiremenl  systems 
for  future  aircraft.  The  system  should  be  ol  special 
interest  to  Mr  Training  Command  in  identifying 
measurement  requirements  lor  lankrr/lransporl/liomber 
training. 


A  Hi  R  /.  Contact:  Ronald  Hughes 

m-hri./otc 

W  illiams  AFB  AZ  8T.22I 
Autovon  fTt-b.obl 
Commercial  (1)02)  088-f)5f>l 

Title:  Air  Combat  Maneuvering  Diagnostic 
Methodologv  Performance  Measurement 

Description:  \n  ileraliv e  analv  sis  ol  data  collected  on  the 
Coo d  Stick  Index  is  being  made  using  emphasis  on  the 
Tactical  Mr  Space  (  I  \( .  SI*  \(  if.)  measurement  structure 
concept.  In  older  to  determine  the  ulllitv  ol  that  concept 
in  providing  real-time  presentation  perlormance  data. 
The  Cund  Slick  Index  is  a  measure  ol  the  training  lartiral 
Mr  Command  and  \  crus  pace  Defense  Command  pilots 
receive  during  Mr  Combat  Maneuvering  {  ACM)  training 
programs  at  the  \  ought  Corporation  Simulation  farililv. 

f  tilisation.  Ibis  effort  should  impact  the  basic 
lechnologv  concerning  perlormance  mcasii  refneul 
applications  in  an  \CM  simulation  env  iroiimcul.  llie 
result'  max  also  lead  to  use  of  improved  \CM  measures 
bulb  on  the  simulator  and  the  ACM  Range/ 

1 1 1  ~  l  lit  mental  ion.  The  development  of  a  luiiclioiial 
speed  icalion  lor  a  perlormance  measurement  system, 
which  can  be  Implemented  on  llie  Simulator  Im  Mr-lo- 
\ i r  Combat  ( S  A  AC.),  will  also  describe  lor  the  S  A  AC 
programming  'tall  llie  luiiclioiial  requirements  lor 
software  to  implement  the  developed  perlormance 
measii  i  emeu  I  methodologv.  with  the  inlormatiou 
presented  to  the  Instructor  Pilot  ill  the  recommended 
format'.  It  should  be  possible  later  to  applv  1 1 1  i  ~  index  to 
range  performance  in  actual  aircrall. 

Ah'IIRI.  Contact:  \\  .  Nelson 

M  IIKI./OTCO 
I  like  M  R  \Z  8T.I00 
A ii tv iv  on  R  >  f-  ■  0>R 
Commercial  (002)  •I.J.i-.ll.iH 

I  it  le :  Air  force  Skills  Maintenance  and 
Itcacquisilion  Training  Research  Program  (Project 
SMART) 

Description:  Project  SM  \R T  (Skills  Maintenance  and 
Reaequisit ion  I  raining)  lias  been  designed  to  develop  and 
validate  com  preli  ett  s  i  v  e.  quantitative,  objective 
procedures  which  will  permit  the  Air  force  to  manage  an 


TO 


individualized  living  (raining  program  to  provide 
aceepialde  aircrew  mission  readiness  at  minimum  eosl. 
This  objective  will  be  achieved  through  the  orderly 
accomplishment  ol  the  following  research  phases:  (a) 
preliminary  evaluation  of  Project  SMART  methodologv. 
(b)  identification  and  definition  of  critical  living  skills 
and  the  development  and  test  of  objective  procedures  for 
measuring  them,  (e)  measurement  of  the  retention  of 
mission  readiness  skills  as  a  function  ol  duration  of 
periods  of  no  flying,  and  (d)  evaluation  of  the 
el  lectiv euess  ol  alternative  programs  designed  to 
maintain  and  I  osier  rapid  reaecpiisition  of  these  critical 
skills.  Project  SMART  was  initiated  in  1978  with 
participation  by  the  Strategic  Air  (iommand  and  the 
Tactical  Air  (annmand.  This  research  was  sponsored  bv 
the  \ir  Force  Directorate  of  Operations.  Plans,  and 
Readiness.  Since  then  the  Tactical  Air  ( annmand  program 
has  completed  Phase  I  and  a  portion  of  Phase  II  research. 
This  work  has  Incused  on  air-to-surlaee  weapon  deliverv 
and  air-to-air  combat  tasks  and  skills.  Research  is  in 
progress  to  develop  a  comprehensive  set  of  measures  and 
critical  (lying  skills  that  can  be  made  in  Might,  in 
simulator,  and  using  other  ground-based  skill 
measurement  procedures.  The  T- f.  F-15  and  A-I(l 
systems  are  being  studied  In  the  development  of  these 
measures.  In  the  Strategic  \ir  (amtmaml  research 
program  Phase  I  research  lias  focused  on  the  H-.52  low 
altitude  bomb  run  employing  the  major  weapon  delivers 
modes.  Analysis  ol  radar  navigation  weapon  deliverv 
accuracy  has  been  initiated,  as  well  as  a  sludv  describing 
the  performance  ol  the  Electronic  Warfare  Officer. 
Measures  ol  aircraft  commander  and  copilot  performance 
are  being  developed  through  analysis  of  the  approach  and 
landing  and  in-flight  refueling  tasks.  The  skill 
measurement  efforts  with  the  li-.T  2  crewmen  have 
employed  existing  in-l light  and  simulator  training 
performance  data.  As  the  crew  performance/skill 
measures  are  developed  and  validated,  thev  will  he 
applied  in  training  programs  using  the  new  B-52/l '('.-185 
Weapon  System  Trainer  and  the  companion  trainer 
aircraft  as  these  systems  are  implemented  within  the 
Strategic  Air  (annmand  living  training  program. 

I'tilizalion:  Skill  measurement  procedures  developed  bv 
Project  SMART  will  he  used  bv  Air  Force  training 
managers  to  assess  the  effectiveness  ol  current  and 
upcoming  training  methods  and  equipment  a  ml  to  guide 
in  the  line  tuning  of  luture  training  programs  to 
maximize  the  gain  in  Air  Force  combat  eapahilitv  per  unit 
ol  training  resources  used. 

AFHRL  Contact:  Taiwan)  K.  Kildowes 
\FllRI./OT<; 

W  illiams  APR  \Z  K.T22  T 
\utovnn  17  f-lifdil 
( amonereial  ((>02)  988-(>5<>l 


Title:  Cognitive  Aspects  of  Energy  Management 

Description:  This  research  is  investigating  the  utilization 
of  effective  energv  management  strategies  to  control 
aircraft.  A  non-real-time  vehicle  control  task  will  he 
presented  to  subjects  via  computerized  presentation.  This 
study  is  thus  investigating  experimental  and  strategic 
factors  influencing  pilots'  cognitive  abilities. 

I’tilizalion:  Results  of  the  research  effort  will  be  used  to 
develop  procedures  for  employing  non-real-time  tasks  as 
pretraining  aids  for  difficult  and  dangerous  living  tasks. 

AFHRL  Contact:  Joseph  DeMaio 

aitiri./otg 

W  illiams  AFB  AZ  85221 
Autovon  T7  T-bSbl 
Commercial  (002)  988-0501 

Title:  Acquisition  of  W  eapons  Deliverv  Skill 

Description:  The  acquisition  of  skill  in  the  operation  of 
weapons  deliverv  systems  in  advanced  lighter  aireratl  is 
of  continual  interest  among  training  management 
personnel,  weapon  svstems  designers,  and  operations 
personnel  in  \ir  Force  tactical  units.  The  purpose  of  this 
research  effort  is  to  examine  variables  affecting  the 
acquisition  ol  weapons  delivery  skill  such  as  pilot 
experience  level,  duration  of  non-living  status  and 
weapons  svstems  characteristics  (c.g..  manual  versus 
computer-assisted).  The  results  of  this  effort  will  provide 
for  the  reliable  projection  of  weapons  skill  degradation  in 
the  pilot  population  as  well  as  indicate  potential 
modil  ieatiotts  to  weapons  sv  stems  operational 
requirements  to  facilitate  acquisition  and  retention. 

I'tilizalion :  This  effort  will  provide  inlormation 
necessary  for  the  maintenance  of  air  combat  skill  in  Air 
I’orce  tactical  units  bv  providing  rates  of  skill  degradation 
and  skill  acquisition  ol  advanced  weapons  deliverv 
svstems  for  specific  piiot  populations.  \n  additional 
benefit  will  he  the  identification  ol  simulator  training 
technologies  for  the  maintenance  and  acquisition  of 
weapons  deliverv  skill. 

AFHRL  Contact:  Allred  Lee 
MHRI./OTli 
Williams  MB  \Z  8522  f 
Autovon  17M>5(>1 
(  ommer  ial  ((>02)  988-(>5(>l 


Title:  Vertical  Cueing  for  Low  Level  Flight 


\SI*T  (Hi  Weapons  Iteliverv  Range 


Title:  Force  Cue  Requirements  for  Air-to-Surfaee 
Weapons  Deliver)  Simulation 

Description:  \  transfer  ol  training  stud)  was  conducted 
nn  the  \il\ amid  Simulator  fur  Pilot  Training  in  oriler  In 
i*\  aluale  the  effects  of  the  following  nielhoils  ol  simulator 
force  cueing  upon  suliseqiient  Iransler  In  the  aircraft 
during  III  eunversion  training  anil  \- III  air-to-surlaee 
weapons  deliver)  training:  (a)  six-degroes-ol-lrcednm 
platform  motion.  (Ii)  (.-seat  and  (.-suit,  (e)  (.-suit  alone, 
and  (ill  no  force  cueing.  The  C-scat  was  not  evaluated 
separately  \  total  of  B-rourse  students  from  seven  \- 
1(1  classes  were  used  as  siilijecls.  Following  graduation 
from  l  ndcrgraduale  Pilot  Training,  these  stmlenls 
attended  T-18  lighter  lead-in  training  prior  to  beginning 
\-lll  Combat  Crow  Training.  The  subjects  Hew 
conversion  and  air-to-surlaee  weapons  deliver) 
maneuvers  in  the  \-H>  simulator  (where  automated 
performance  measures  and  weapons  deliver)  scores  were 
recorded)  and  in  the  \- 1 0  aircraft  (where  instructor  pilot 
ratings  of  living  performance  and  gunner)  range  scores 
served  as  criteria),  Mtalvsisof  the  data  is  current!)  being 
conducted  to  determine  the  relationship  between  living 
skills  exhibited  in  the  \- Id  simulator  and  those  shown  in 
the  \-l<>  aircrall. 

I  lilisation:  This  research  will  produce  data  that  will 
have  direct  impact  upon  the  definition  id  \- 10  simulator 
requirements. 

A  FURL  (’.on  tail:  Rebecca  If.  Brooks 

\  Film. /on. 

\\  illiams  M  B  \Z  H.TJ2 1 

\ulov  on  1 1  !-().)<> I 

( '.ommercial  (002)  ')88-(i.')(il 


Description:  A  series  of  parametric  studies  designed  to 
investigate  the  effects  ol  vertical  cues  on  the  abilitv  to 
conduct  various  low-level  flight  tasks  are  being 
conducted  on  the  Advanced  Simulator  lor  Pilot  Training. 
The  independent  variables  include  cue  height,  shade, 
densilv.  shape,  task  altitude,  airspeed,  atid  pilot 
experience.  The  studies  are  being  conducted  in  the  F-!(i 
configuration  of  the  simulator  using  pilots  who  are 
transitioning  to  the  F-10  aircraft. 

I'tilization:  The  results  of  these  studies  will  impact  the 
design  of  the  v  isual  scenes  developed  to  support  training 
research  in  other  flight  test  applications.  The  results  will 
also  provide  data  regarding  the  role  of  vertical 
development  in  the  perception  of  height,  depth, 
movement  in  depth,  and  surface  orientation.  It  is 
anticipated  that  the  information  regarding  visual 
perception  can  be  used  to  design  a  simulator  env  ironment 
to  support  part-task  training  of  low  level  flight.  The  data 
could  also  be  used  bv  simulator  svstem  designers  to  set 
minimum  specifications  lor  visual  displavs. 

AFllRL  (’on tact:  Flizabeth  Marlin 
MHRI./OTH 
Williams  MB  \Z  8.A22  I 
\ulovon  FT  l-(i.’)(il 
(.ommercial  ((>(12)  488-(m(iI 


\SI*T  (  Hi  Aerlical  Cues  for  l.ovv  l.evcl  Flight 


Till**:  Scenario  Requirements  for  Simulated  Tactical 
Cround  Attack  Training 

Description:  The  objective  ot  this  research  is  to  tieline, 
dev  clou,  and  evaluate  those  aspects  ol  the  I'-lh  tactical 
ground  attack  mission  that  can  he  cllectively  simulated  in 
the  Advanced  Simulator  for  Pilot  Training.  I  he  technical 
approach  is  to  develop  alternative  scenarios  in  vvhuh 
critical  training  factors  and  mission  elements  can  be 
manipulated  in  a  svstematic  lashion.  experienced  tactual 
(ighlor/atlaek  pilots  will  lx1  used  as  subjects  in  a  series  ol 
experiments  using  alternative  scenario  couligurations. 
Initial  research  will  concentrate  on  the  part-task  scenarios 
of  \  istial  target  area  penetration,  attack,  and  egress.  I  hose 
aspects  of  mission  planning,  weapon  system  operation, 
and  tactics  selection  under  the  pilot  s  control  will  he 
Studied  to  identify  the  skills  which  can  he  enhanced  by 
simulator  training  in  high  threat  scenarios. 

itilization:  The  results  of  this  research  should  impact 
simulator  design  and  procurement  decisions  lor  luture 
fighter/attack  aircraft  simulators.  The  results  should  also 
impact  the  development  and  evaluation  of  tactics  hy 
prov  iding  a  lest  bed  for  empirical  testing  as  an  adjunct  to 
theoretical  model  manipulations  and  special  exercises. 
Effective  simulator  scenarios  should  provide  a 
mechanism  for  enhancing  pilot  skills  lor  those  aspects  ol 
tactical  missions  which  arc  normally  only  experienced  in 
actual  combat.  A  dramatic  increase  in  mission  readiness  is 
possible.  Additionally,  the  effect  of  enhanced  pilot  skill 
can  he  evaluated  relative  to  existing  models  of  force 
effectiveness. 

A FIIHh  Contort:  I'.lixahcih  Alarliu 
Al  HKI.AJT <; 

AA, Hiatus  AI  M.  A/  8522  I 

Antov  oil  f  i  f-lt.it)  1 
Commercial  <M>2) 


\SPT  (  |(,  l.rmiml  Attack  Scenario 


Title:  Visual  Acquisition  of  (ACM)  Targets  in  the 
Simulator  for  Air-to-Air  Combat 


Description:  This  effort  evaluates  the  limitations  in  the 
Simulator  for  Air-to-  Air  Combat  visual  systems  that 
inhibit  Air  Combat  Maneuvering  training.  It  will 
document  the  capabilities  and  provide  assessment  ol 
svstein  limitations. 


Utilization:  I’olenlial  improved  target  imagery  lor 
simulator  Air  Combat  Maneuvering  Training. 


.-4  FURL  Contact: 


AV.  Nelson 

afhri./ot<;<) 

Cuke  AFH  AZ.  85309 
Autovon  853-050 1 
Commercial  (002)  03. >-(>501 


Title:  Aerial  Refueling  Display  Cue  Study 


Description:  The  objective  of  this  research  program  is  to 
define  the  visual  cue  requirements  lor  a  C-.i/C-lll 
Aerial  Refueling  I’arl-Task  Trainer.  Specifically.  the 
xludv  i-  designed  to  address  the  issues  of  field  ol  view 
(l-OA)  and  resolution.  Preliminary  recommendations 
have  been  made  based  on  the  results  of  ongoing  aerial 
refueling  training  in  Strategic  Air  Command  and  Military 
Airlift  Command.  Further  research  will  extend  the  study 
into  the  area  of  lransfer-of-training  effectiveness. 


l  lilizolion:  The  research  results  will  have  a  direct  died 
oil  the  design  and  procurement  ol  the  C-.i/C-l  11  Aerial 
Refueling  I’arl-Task  Trainer.  The  procurement  ol  an 
effective  refueling  trainer  will  have  a  substantial  impact 
on  the  costs  of  training  and  nl  requalily  ing  pilots  in  aerial 
refueling.  Rv  removing  the  need  to  conduct  initial 
training  exercises  in  the  air.  the  potential  Might  safety 
ri.-ks.  inherent  in  this  task,  will  be  significantly  reduced. 
|„  addition,  the  life  of  C-5/C-III  airframes  will  b. 
extended  and  the  need  for  maintenance  reduced. 


AFURl-  Contact: 


1.(1.  I.idderdale 
(I  k  Kxchangc  Scientist) 
AFIIRI./OTC 
Williams  Al  l?  AZ  8522  I 
Autovon  f  i  f-(i5(tl 
Commercial  (M2)  088-(>.‘>(>l 


VSI'T  \*‘i'ui I  Reltieling  Ihsplav 


Title:  Pilot  Memorv  Strueture 

Description:  Basie  psv etiological  research  tasks 
employing  res|Minse  latency  measures  are  being  iililizeil  to 
make  inlereuees  regarding  the  striicture/orgaiiizalinn  til 
jiilut  s  memorv  lor  critical  flight  inloriiialion.  The  pilots 
make  classil icatory  decisions  regarding  flight  related 
terms.  The  time  reipiired  to  make  these  classifications 
will  he  utilized  to  make  inlereuees  regarding  the  relation 
of  the  terms  in  the  pilot's  memorv  and  the  structure  id 
that  cognitive  memorv . 

Clilizalion:  The  results  ol  this  research  eltorl  "ill 
impact  the  assessment  ol  pilot  readiness.  This  research 
vvill  also  impact  the  evaluation  ol  luliire  training  aids  and 
of  cockpit  designs. 

.4 FURL  Contact:  Joseph  DeMain 

\ii  i  m. /oh; 

W  illiams  VFB  \Z  I 
\ulovon  ITMi.Vil 
(ioinmerci.il  ftithf)  'IBH-ti.di  I 

Title:  Instruetor/Operator  Station  Design  and 
Instructional  Features 

Description:  In  the  area  ol  iiislriictor/operalnr  station 
(IDS)  design,  several  efforts  were  completed.  \dv allied 
lechniipies  were  developed  lor  characterizing  important 


aspects  of  tactical  performance  In  I  light  simulators  lor 
display  at  the  IDS.  The  work  included  development  and 
test  of  methods  for  quantifying  the  importance  or  value 
assigned  bv  students  to  various  performance  criteria  and 
to  the  acquisition  ol  various  vantage  points  in  the 
maneuvering  envelope.  Visit,  methods  were  devised  lor 
optimizing  the  use  of  computer  graphics  lor  providing 
three-dimensional  views  ol  aireralt  maneuvering. 
Finally,  methods  were  developed  and  applied  lor 
sy  nthesizing  IDS  displavs.  I  his  synthesis  sought  to 
minimize  the  need  to  scan  manv  sources  ol  information 
liv  maximizing  the  information  content  ol  a  finite  display 
area  and  In  capitalizing  on  user  information  processing 
characteristics  and  unique  abilities.  V  joint  research  study 
was  conducted  on  the  Visual  lechnology  Research 
Simulator  In  the  Vir  Force  Human  Resources  l.ahoratorv 
and  Naval  Training  Kqtiipmenl  Center.  The  sludv 
addressed  the  instructional  control  over  student  errors 
during  the  acquisition  of  a  carrier  landing  task.  This 
sludv  represents  the  first  lime  that  the  freeze  feature  has 
been  svstcmaticallv  investigated  lor  any  percei'ed 
instructional  value  in  the  simulator.  The  results  are 
eurrentlv  being  aualvz.eil.  The  data  have  importance  lor 
non-carrier  approaches  as  well,  including  Instrument 
I, milling  Svslcm  approaches,  weapons  delivery,  etc. 

Itilizalion:  Work  in  the  analysis  id  IDS  design 
requirements  will  impact  the  design  ol  luliire  lOSs.  Flic 
results  ol  these  studies  are  ol  immediate  interest  and 
value  to  the  Depulv  for  Simulator  l’roeurement.  Studies 
such  as  that  on  the  instructional  use  of  the  freeze  feature 
w  III  benefit  users  of  simulators,  such  as  the  Vir  Training 
Command  and  the  Tactical  Vir  Command.  In  making 
optimum  use  of  instructional  support  features  currently 
found  on  existing  simulators. 

.4FHRL  Contact:  Ronald  Hughes 
VFHRI./OTC 
Williams  VIR  V/H.'i-'-’l 
Viitovon  IT  l-<».i(il 
Commercial  (<itl2)  »>««-(».">(» I 


liMrurtiir/t  l|irr«iii»r  *  •n»-oli*  lor  \SI  l 


Title:  'far ties  Training  Kewarrh 

Description:  The  development  ol  I  In*  high-ihreal  ground 
attack  «*nv  iriminenl  continued.  with  expansion  to  the 
\d\anccd  S  i  1 1 1 1 1 1  ;i  I  o  r  lor  Pilot  l  mining  ^  \  >  I  *  I  )  I -l(> 
;iirrr;ih  configuration  a-  well  as  lor  I  lit*  \-lH  :i  i  r«*r;i  I ! 
coni  igural  ion.  Tompanv -**ize  target  arrav-  depicting 
armor-lvpe  targets  were  i tu |>I«mih'ii  1«mI  lor  tin*  \-H* 
oiriiiil'Mi.  a>  were  reprcsrnlativ  e  an*  delen-e  threat-  touiul 
;il  I  In  *  level  ol  t  he  motori/ed  Sov  id  ril  lr  div ision.  I  hreal 
lidelilv  (I non  a  modeling  standpoint)  has  emerged  as  a 
| n  aiU  area  of  concern  in  tactical  training  -imulahon. 
lilt*  impact-  nl  rom  pula  Mona  I  constraints  on  high-liddilv 
real-time  threat  simulation  must  hr  determined.  I  rom 
l hr  standpoint  ol  vi-nal  sVslrm  mpiircmcnl-.  ihr  impart 
of  poor  resolution  on  target  detection  perlonnanee  was 
overcome  in  part  h\  varving  ihr  rriliral  dimensions  ol 
targets  as  .1  lunrlion  ol  range.  Similar  el  torts  arr  being 
evaluated  lor  depicting  ihr  rriliral  visual  cues  a-soeialrd 
with  lilt*  launch  ami  1 1 1  *1  li  I  ol  air  delrn-e  threats.  I  he-e 
ellort-  have  imliralril  that  design  tradeoiis  lor  resolution 
mas  hr  possible  uiiilrr  certain  tactical  simulation  task 
conditions.  Sev rral  indiv  idual -Midie- ha\e  dealt  with  (hr 
reipiiremenl  lor  lo\\-lr\rl  visual  cues.  Ihr  inverted 
“roiir  ha-  hrrn  u-ed  IneHrrlivelv  pro\  idr  lor  v  arsing 


deu-ities  oi  low -lev  rl  \  isiia I  r nr-.  W  bile  some  baseline  ol 
terrain  crashes  mibt  >lill  hr  attributed  to  inadeipiale 
\  1  >ua I  rues,  slmlirs  have  shown  that  tin*  majoritv  ol 
crashes  must  hr  altrihulrd  to  thr  h i «rh  Irvrl  ol  ta-k 
loading  associated  with  operating  in  a  high-threat  tarliral 
environment.  \  studv  was  also  run  to  determine  the 
ellerls  ol  tlireat  suppression  on  \-l(!  sur\  i\ ahililv  and 
mission  el  |eeti\ eness.  The  threat  suppression  stud\  has 
important  implications  lor  predictions  ol  \-ltl 
>ur\  i\ ahilitv  and  mission  ellertiv eness  in  high-ihreal 
close  air  support  en\ irontnents.  Work  is  continuing  on 
the  u.-c  nf  nun  ing  models  to  displuv  unihiple  air  deleitse 
threats  and  lor  the  ellirirnt  displav  ol  moving  targets 
utilizing  a  linitr  number  ol  moving  models.  In  the  area  ol 
air-to-air  combat  maneuvering.  ellorts  were  initiated  to 
make  use  ol  non -real-1  imr  engagement  simulation 
model-,  such  as  I  \(.  H |{  \ \\  I . I. H .  lor  conducting 
sensili\il\  analvsesol  \  isiial  s\ stem  design  variables  and 
their  impact  upon  simulated  tactical  performance 
capabilities  and  outcomes.  \  rhiel  use  ot  models  sin*h  a> 
I  \l .  If  If  \W  1. 1,  If  will  he  to  assist  in  ideul  i  I  \  in*;  behav  ioral 
issues  in  air-to-air  combat,  issues  which  will  have  high 
priori  fv  for  use  ol  \SP  1/1  -fti  eon  I  igu  rat  ion.  once  an  air- 
to-air  eapahililv  is  achieved.  future  plans  lor  the  use  ol 
the  \>PI/I  -U>  cockpit  assume  potential  involvement  in 
the  \dvaneed  l  ighter  Teehnologv  Program. 


1 


\Sl*T  I  111  i  I  Ground  Threat  Uisplav- 


l  tilization :  The  w  or  k  mu'  I  In*  |ki-I  >ear  ha** 
ebonon-l  rated  -ignil irant  advances  in  1 1n*  «*\ i«*ni  In  which 
a  Might  simulator  mav  he  n-ed  lor  tactual  aircrew 
I ra in i nil-  osperiallv  in  I ht*  air-to-ground  attack  role.  I  lie-e 
ilal.i  ha\e  great  implications  lor  I  he  laclnal  Mr 
I  oMiniarnl.  Individual  -Mnlie-  which  have  dealt  wilh 
overcoming  the  problem-  o!  poor  \  i-nal  -v  stem  re-olulion 
(i ..if.,  in  i he  area*,  ol  fardel  Selection  ami  low  level  cm>) 
will  impact  I iilnre  simulator  requirement-.  I  he  breadth 
of  tactical  la-k-  now  possible  in  flic  \-Ht  ami  l  -l(» 
I’ont i  g  1 1  r  a  I ion**  ol  the  \dvanceel  Simulator  lor  I’ilot 
Trainin'!  provide-  lot  an  ideal  te-l  hod  where  issues/ 
leehmdogv.  etc.  affecting  tactual  perlormance  can  he 
evaluated  under  controlled  conditions  in  the  simulator. 


AFHKL  Contact:  Nonaid  Hughes 

Mill \\.mr. 

William-  MB  \Z  H^22\ 

Xutovon  171-bobl 

( lomincrcia I  ((»< »l2 )  ‘JHH-h.dM 

Title:  Operational  Test  and  Evaluation  Handbook 
for  Aircrew  Training  Devices 

Description:  'Hie  \ir  Torn*  plan-  evlen-ive  simulator 
procurements  in  order  to  maintain  operational  readiness 
and  reduce  training  cost-.  These  simulators  v\ i 1 1  he 
emploved  across  t ht*  entire  flight  training  spectrum, 
beginning  w  i  I  It  l  ndergrad  uate  Pilot  Training, 
continuing  throng}]  (amihat  t.rew  Training:  and. 
culminating  in  the  maintenance  ol  proticienov  in  aircrew 
skill-.  The  critical  requirement  is  that  these  simulator- 
provide  a  training  medium  that  enhance-  aircrew  (jualitv 
while  using  lower  resource-  than  would  he  consumed  bv 
the  aircraft.  Since  significant  Department  ol  Del'en-e 
investments  depend  on  the  capabilities  ol  these 
simulators,  their  training  effeetivene—  must  he 
ihoroughlv  and  aeeuralelv  evaluated.  Mthough  the  \ir 
l  on  e  plans  to  conduct  a  series  of  lots  and  evaluations  on 
these  dev  ices,  the  {Methodologies  ami  techniques  hv  w  hich 
these  are  to  he  accomplished  ha-  not  been  determined. 
What  can  he  sifted  with  certaintv  i-  that  a 
mulliilisciplinarv  approach  vvill  he  required.  \l  a 
minimum,  thorough  test-  and  evaluations  will  include 
considerations  ol  training  eapaluiitie- and  transfer,  media 
ulili/ation.  human  engineering,  device  reliabilitv  and 
maintainahilitv .  and  lilc-cvclc  cisN.  Knowledge  from  the 
fields  ol  psvcholog..  education,  engineering  and 
economics  must  he  combined  to  provide'  a  cohesive 
approae  li.  (inn-eqiiciiilv .  a  handbook  i-  required  that  will 
dei  the*  follow  ing: 

I.  Determine  appropriate  methodologies  that  can  he* 
utilized  a-  standards  lor  assessing  simulator  training 
ef  feet  i  v  enoss.  The  major  elements  ol  this  effort  vvill 
include  (a)  application  ol  alternate  dedinilious  nl  training 
el  leet  iv  cm*--  smtahh*  leer  various  sv  stems.  ( h )  -election  ed 
measure’s  and  technique-  that  v\ill  validlv  and  reliablv 
evaluate  level-  of  individual  ta-k  performance  leer  both 
student  and  instructor/operator  personnel  (item-  to  he* 
e'onsideMi’el  include  a ppropr late  statistical  analx-e-. 
sample'  -ize-.  sample  represeutativ  cue— .  and  training 
criteria  selection),  h  )  investigation  eel  student/in-lnietor/ 
operator/lraiuing  manage*?-  altitude-  ami  their  impact  on 
simulator  acceptance,  utili/ation.  and  eoulidenee  in  the 
training  program,  (d)  inv«  -ligation  ol  tin*  relationship 
between  s\  stem  availahilitv  and  reliabililv  ami  the 
capahilitv  to  maintain  the-  mlendi'd  training  program. 


J.  Delertuine  appr«qtriate  technique-  to  evaluate  -\-lem 
control  le'alures  such  as  tlie  i n-l ruclor/operalor  eon-ole: 


Title:  Companion  Trainer  Aircraft 


adaptive  trainin';  provisions:  svslein  operaiiilitv:  and 
special  svstem  trainin';  capabilities  such  as  Ireeze.  reset, 
automated  playback.  and  prerecorded  demonstrations. 

•C  Determine  the  appropriate  composition  of  the 
Operational  Test  and  Kvaloation  Team  in  terms  ol 
diseiplinarv  skills  and  experience. 

I.  Determine  the  resources  neeessarv  to  eondiiel 
Operational  Tests  and  evaluations  ill  terms  ol  personnel, 
hardware,  and  software. 

I'tilization:  The  research  results  will  (a)  provide  \ir 
force  leadership  with  direction  in  making  sound 
decisions  in  allocating  huge  expenditures  on  aircrew 
simulators,  and  ( li)  provide  the  operational  \!r  force 
units  proper  mclhndolngv  in  the  planning  and  emitluet  ol 
aircrew  simulator  test  and  evaluation  programs  lor  a 
varielv  ol  systems. 

AFHRL  Contact:  T.  II.  Cray 

afiirt/otc 

,  W  illiams  AFB  \Z  I 

Autovon  f7t-()5()l 
Commercial  (f>02)  WB-b.ib  1 


Title:  F-3A  Mission  Simulator 

Description:  \n  effort  is  underway  to  assess  the  features 
and  capability  of  the  F.-.f  \  Mission  Simulator,  including 
its  instructional  type  features  and  capability  ot  simulation 
support  function.  The  effort  will  also  assess  the  human 
factors  engineering  of  the  support  capsule  and  its  training 
capability . 

(  lilization :  The  data  from  llti-  ellorl  will  In-  used  to 
support  mission  crew  training  and  qualification,  as  well 
as  continuation  and  upgrade  training,  by  idcnlilviug 
needed  improvements  in  the  Mission  Simulator  and  bn  its 
lllili/e 

.4 FUR i  nntnct:  W.  Nelson 

MlIRI./oTcn 
l.iike  M  il  \Z.  H.VIli'f 

\utov on  K>:l-,(l.>8 
Commercial  (t>02)  't.l”) - 7 1 > .> M 


Description:  Straiegie  Air  Command  has  proposed  the 
operational  use  ol  a  Companion  Trainer  Aircraft  (CTA) 
to  augment  continuation  training  for  crews  B-52  (i/I  1 
aircraft.  The  CTA  will  he  a  low-cost  commercial  business 
jet.  configured  to  provide  skill  maintenance  in  the  areas 
ol  (a)  low-level  navigation,  (b)  low-level  bombing,  (c)  air 
refueling  rendezvous,  (d)  instrument  procedures,  (e) 
missile  launch,  and  (f)  electronic  warfare  procedures. 
The  CTA  will  be  used  to  train  all  crew  members  except 
the  gunner.  'The  CTA  Project  Office  at  the  Aeronautical 
Systems  Division.  W  righl-l’atterson  AFB.  asked  Air 
Force  Human  Resources  Taboratorv  to  assist  in  defining 
the  training  and  human  factors  considerations 
appropriate  lor  the  CTA.  The  recommendations  from  this 
study  are  to  he  used  as  an  aid  in  evaluating  contractor- 
proposed  CTA  configurations. 

I'tilization:  The  \ir  Force  Human  Resources  Taboratorv 
is  serv  ing  as  an  integrator  of  training  and  human  factors 
issues  through  extensive  coordination  with  other 
interested  organizations..  Farlv  M’llRT  involvement  in 
the  CTA  project  provided  an  npporlunitv  to  structure 
CT  \  coni iguration  criteria  on  the  basis  of  training  and 
human  tailors  requirements.  So  far.  the  Air  Force 
Human  Resources  Taboratorv  has  provided  the  CTA 
Project  Otliee  with  recommendations  that  will  guide 
them  in  evaluating  contract  proposals.  These 
recommendations  define  minimum  training 
requirements  and  should  highlight  anv  contractor 
proposed  variations  which  would  negatively  impact  CTA 
skill  maintenance  potential. 

AFHRI.  Contact:  Milton  Wood 
AFIIRT/OT 

Williams  AFB  AZ  R.~>22l 

Autovon  17t-()S(»l 

Commercial  ((>02)  WS-O.AOl 


Title:  Assessment  of  Workload  and  Prediction  of 
1  erformanee  by  Combined  Psychophysiological  and 
Behavioral  Techniques 

Description:  I  he  objective  of  this  research  is  to  develop 
physiological  measures  of  pilot  attention  and  workload. 
I  hose  measures  will  ultimately  be  used  in  conjunction 


wilh  behavioral  measures  ol  pi  Ini  attention  and  task 
il  i  1 1  it'll  1 1  \  in  order  In  oplimallv  structure  flight 
>i  in  it  Lit  i«Mi  1  raining  programs  am)  equipment.  One  initial 
objective  has  been  In  i^li  laboratory  procedures  lor 

handling  I  (it*  largo  «|  na  n  I  i  I  i«*>  ol  data  involved  in 
psvchophv  siological  research  and  It  ensure  ilia!  all 
components  ol  the  computer  !:»b  «ra(or\  wen*  functioning 
properlv.  Tin*  \arialdes  nl  liearl  rate*,  skin  conductance, 
respiration  rale,  pulse  tran>il  lime,  rorlieal  evoked 
potentials.  ami  eve  movement  have  not  been  investigated 
si mullaiieouslv  in  previous  researeh.  \  seeoiid  major 
objective  ot  this  studv  is  to  investigate  the 
interrelationship*  ui  these  variahh*s  with  eaeli  other  and 
with  perlormanee  on  behavioral  inlormalioti  processing 
tasks.  \  simplilied  lahoralorv  Might  simulation  provides 
tin*  behavioral  task  which  is  being  used  to  studv  the 
various  phv  siological  variables.  Heart  rale,  skin 
eomlm  tam  e,  respiration  rale  and  pulse  transit  lime  are 
being  studied  as  imliealors  id  autonomic  arousal.  I  lie 
cortical  evoked  potentials  are  related  to  allentional  slate 
and  the  compli'vitv  ol  stimuli  emulation  environment 

l  tilization :  The  measures  ol  arousal  (heart  rate,  "kin 
conductance,  respiration  rale,  ami  puUe  transit  time) 


reflect,  in  a  gross  sense,  tin*  degree  of  subject 
involvement  in  the  task.  Mso.  both  the  earlv  and  late 
components  id  the  cortical  evoked  response  varv  with 
task  <1  i  1 )  icii 1 1 \  and  performance.  Wcs.-menl  of  human 
performance  has  become  more  dil  I  null  as  the  complex  it  v 
id  man-machine  svsiniis  has  increased.  The  point  has 
been  reached  where  behavioral  research  must  stepbevond 
the  limits  imposed  hv  quantising  behavior  in  terms  of 
motor  responses  onlv.  ICv chopbv siological  assessment  of 
tin*  internal  slate  id  the  operator  shows  promise  of 
providing  the  tools  to  take  this  step.  Hv  combining 
behavioral  and  psv  choph  v -nological  assessments,  a  more 
comprehcnsiv «■  profile  of  human  performance  should 
emerge.  This  should  permit  a  greater  understanding  id 
tin*  emu  I  it  ions  imilrr  which  perlormanee  deteriorates  and 
should  point  to  training  lechn it] lies  and  training 
equipment  configurations  that  will  maximize  pilot 
performance. 


t  III  HI,  Contact: 


(.eorge  Hiuklaml 
\i  nm./oTc 

Williams  \IH  \Zi\M2\ 

-\utovon  17  MuM 
Commercial  (UU2) 
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TECHNICAL  ACHIEVEMENTS 


Title:  F-lb  Aircraft  Turbulence  Study 

Description:  \  study  is  underway  to  determine  whether 
incorporating  various  levels  <d  turhiileiiee  in  the  visual 
scene,  instruments  and  (.-Seal  id  the  \dvanced  Simulator 
fur  Pilot  I  raining  ( ASP  I )  1-|(>  cockpit  can  improve  in- 
simulalor  performance  in  a  subsequent  moderate 
turlmlenee  condition,  \ircrail  motion  due  to  turbulence 
i>  nol  predictable  by  the  pilot.  \\  lien  it  occurs,  it  informs 
the  pilot  ol  a  condition  which  jnusi  he  reach'd  to  in  order 
to  control  the  aircraft.  In  this  studs,  motion  due  to 
turlmlenee  \\a>  simulated  h\  instrument  and  \  i>oal  scene 
jitter  and  hs  the  inflation  and  deflation  of  I i -Seat 
bladders.  Platform  motion  ssa>  not  Used.  The  18  Taetieal 
Vir  (.ommand  pilots  participating  in  thi-  studs  all  had 
pet's  ions  experience  in  lighter  aircraft  and  were 
transitioning  to  the  l-lfc  Nine  of  these  pdof-  were 
trai ni'tl  in  the  \SP  I  /I  - 1(»  eonliguration  on  three  ta*k-  at 
three  different  lesels  td  liirhult  me.  The  tasks  ssere 
in-lrumcnt  lamiitig  ssstem*  dtt-degree  dive  homli.  ami 
-Ir.iie.  i  he-r  pilot-  were  the  experimental  group.  The 
other  nine  pilot-  reeeisetl  \S|,'IV|*- 1 1*  training  on  the 
Slllie  ihree  task-  hut  Willi  lit)  lurhulenee.  These  pdot- 
ss ere  the  control  group.  Pilot-  in  the  experimental  group 
experienced  t«i-k/lur(m(i*nee  condition-  in  a  -penj/fs- 
halamed  arrangement  that  expo-etl  each  pilot  to  all  the 
condition-  in  a  onupie  order. 

I  tilization :  It  wa-  expeeletl  that  tin-  -toils  would  >huw 
f/iaf  prior  framing  wifii  lurlmleriee  would  enable  pilot*  to 
perform  hetter  in  -uhsei|iieut  turlnih'nt  conditions  than 
wtiultl  pilot-  wlm  hatl  mil  reeeisetl  prior  training. 
Prelimmars  anals-i-  of  results  shows  (hat  (hi-, 
cxpertaiion  wa-  no!  realized.  \s  a  matter  til  fact,  the 
control  group  -eem-  to  hast*  out  -  performed  (he 
experimental  group  on  (he  criterion  trials.  Xpparentls. 
the  training  with  iiirhiilenee  ssas  disruptive  rather  than 
henef icial.  \  fentattse  conclusion  to  he  drawn  is  that, 
-nice  I  lie  subject-  ssere  all  experieneetl  f  ighter  pilots,  tiles 
a  i  reads  liatl  learned  how  to  react  to  liiriuilenee. 

I  iirhuleiict*  experieneetl  lis  the  t'xperi mental  group  ditl 
nol  improve  skill-  which  were  alrt'atls  developed, 
lurhulenee  mas  have  dislracf.ti  tin  experimental  grtmp 
from  the  task  til  learning  the  I  -l(>.  resulting  in  rodueed 
criterion  performance  nun  pared  to  the  control  group. 

Ih'tufils:  l  h  i-  researi  li  can  mllueuec  tin*  utilization  ul 
llle  »y  llaluls  Inr  tile  I"  -  III  l  ull  Mission  Simulalur. 


With.  11,11  \,r  force  H.t-r  l'.n\  irtnnnrnl 


■I HI  HI.  Contact:  II.  Wuodnill 

sfiihi./otc 

W/lbam.  U  H  \x  k:>.ji 

SilHiy  mi  I  .  I  (lull  I 
I  (imuieii  i.il  (OOJ)  ‘tHH-ti.'dil 


lillc:  lulerfaee  Itelweeu  I  hr  Simulator  for  Air-to- 
Air  ( ami  bat  and  (be  Advanced  Simulator  for  Pilot 
training 

Description :  The  S  \  \(  \>I’T  Interlace  (S  SIN)  Pro|ect 

(lemuU'lrated  that  two  'iiitulnlur ■.  at  widely  ~o| >.i r.i t < •( I 
geographical  Ineatum.  eoulil  lie  used  iii  an  mleraetty e 
mode  lur  air-to-air  cumliat.  aerial  rclurling.  and  various 
taetieal  scenarios.  1  lie  ilesiei-  iim*iI  were  the  Simulator 
lur  \ir-lo- \ir  (inmliat  (S\\C.)  and  llte  Sdvanced 
Sirmilaliir  lur  Pilot  Training  (\SPD.  The  S  \  \< 
simulator  is  installed  at  l.ukc  \FH.  a|i|ini\imate|y  10 
miles  west  nl  Phoeniy:  SSPT  is  installed  at  William' 
\l  II.  a|i|iro\imale|\  do  miles  east  ul  I’linetiiy.  S  \  \ (  is 
comprised  ul  Iwu  l-l  euek|iils  muunted  nil  synergistic 
siy-ilegree-iil-lreeilum  muliun  systems.  Kaelt  euek|iit  is 
enclosed  In  eight  ealhuile  ra\  lubes  (CKT«)  and 
eullimatiiig  windows  displaying  the  visual  scene  and 
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\S1*T  MM.--I  M»\  m«i  Model 


al lording  tin*  pilot  a  nrarl\  unlimited  field  of  view.  The 
visual  < I i > | » 1  ii \  is  provided  hv  an  eleelrimie  synthetic 
lerrain  generator  and  a  eamera  model  aircraft  intake 
generator.  Karl)  pilot  is  furnished  a  representation  of  the 
maneuverin';  of  the  adversary  aircraft.  O-seats  and  (.- 
suits  prov  ide  vihration  rues  to  supplement  those  from  the 
motion  system.  The  gunfire  trajectories  and  missile 
trajectories  are  computed  so  that  the  seorittjj  svslem  can 
accnralelv  assess  hits  during  simulated  engagements. 
Kaclt  cockpit  in  the  \SI’T  is  enclosed  within  a  seven- 
channel  v  isiial  displav  subsystem.  The  svslem  is  presentlv 
mnl igured  as  an  \-IOaircrall  on  cockpit  "\ "  and  as  an 
I  Iti  aircraft  on  cockpit  If  :  however,  it  can  simulate  a 
variety  nl  aircraft.  Various  incompalihilities  existing 
hetween  the  two  systems  had  to  lie  overcome:  lor 
example.  S  \  \< !  operates  at  an  iteration  rale  id  Jit  times 
per  second  whereas  \S1’T  has  a  rale  id  ill!  times  per 
second.  I  lie  most  inexpensive  manner  ol  integrating 
these  two  computer-controlled  systems  was  I h roil^li 
dedicated  land  lines  leased  from  the  telephone  conipanv. 

(  I  Hi  Sil  linn  :  I  he  follow  in}:  capahililies  were 
demonstrated:  llolli  simulators  could  he  preset  to  a 
common  initialization  point  using  predelermineil 
displacements.  I  he  pilot  hi  the  S  \  \( .  could  observe  the 
NSI'  I  represented  as  a  Mil .-2 1 .  Simollaneoiislv .  the  pilot 
in  the  \S|'T  observes  the  S\  \( .  pilot  maneuvering.  al~o 
represented  In  a  WH.-JI  moving  model.  The  pilots  are 
Iree  to  perform  any  required  chalice  In  altitude  or  power 
necessarv  in  a  real-world  situation  to  obtain  a  kill.  Kaclt 
svslem  indepetulenllv  iletermines  whether  its  pilot  has 
been  sticcesslul  In  causing  the  (lest ritcl ion  of  the  other 
participant.  \  confirming  message  from  the  winning: 


svslem  computer  informs  the  losing;  svslem  computer  ol 
the  kill.  \t  this  point,  both  systems  freeze  in  the 
condition  existing;  when  the  victim  was  terminated.  This 
svslem  has  demonstrated  that  it  is  feasible  to  interlace 
modern  simulators  which  are  phvsieallv  remote  from 
each  other.  The  application  of  this  principle  with 
utilization  of  more  sophisticated  methods  of  data 
transmission  will  permit  a  new  spectrum  of  simulator 
usefulness  in  improving;  and  maintaining;  the  combat 
skills  of  operational  aircrews. 

Benefits:  Theoretically  it  had  been  assumed  that  two 
geographically  separated  simulators  could  he 
interconnected  to  operate  in  an  integrated  mode.  This  low 
cost,  low  priorilv  project  proved  for  the  first  time  that  It 
could  he  done,  file  project  serves  as  the  Inundation  Im¬ 
practical  implementation  ol  similar  hut  more 
sophisticated  utilization  ol  ihi~  mode  ol  simulator 
operation. 

A  FURL  Contact:  (lien  I’,  Mirk 
M'llHIVOTI 

Williams  M  B  \Z  8a JJ  I 
\uioton  I7f -(>:»() I 
( imnmcrcial  (hllj)  W8-(>.'>(>) 

Title:  High  (i  due  Optimization 

Description:  Research  was  conducted  to  optimize,  in 
terms  ol  both  hardware  response  and  software  driving: 
philosophies,  the  effectiveness  of  gmeumatieallv  ogierated 
helmet  loader.  (.-seal  (air  bladders  and  hclinws).  and  (I- 
sttil  I  light  simulation  subsystems  lor  high  performance 
aircraft,  such  as  the  Vdvanred  Simulator  lor  Pilot 
I  raining  (  \  S I  *  I)  I- Hi  aircralt  configuration.  The 
hardware  ellorl  was  directed  at  improving  the  resgioiise 
lag  and  handglass  ol  the  (.-seal  svslem  through  bench  test 
analysis  ol  the  limitations  ol  each  com|mncnt.  The  results 
ol  the  software  drive  philosogihv  research  indicate  the 
billowing:  (a)  Ihc  giressure  cue  versus  gMisition  cue 
driv  mg  gihilosogdiv  dichotomv  mav  he  giartiallv  solved  hv 
ajigilying  giressure  cues  in  a  specific  (i-range  while 
giositiou  cues  liecome  dominant  in  another  (i-range.  (Id 
I’rogier  cues  lor  ground  accelerations  mav  he  (guile  unlike 
those  agi|irogiriate  in  air  maneuvers  (gierhagis  another  area 
ol  giressure  versus  giosition  dominance),  (c)  Original 
driving  giltilosophies  lor  roll  maneuvers  mav  need  to  he 
revised  or  even  reversed:  various  components  of  the  (i- 
seal  system  should  resjmnd  based  upon  roll  velocity, 
while  other  com|ionents  should  respond  based  upon  roll 
acceleration,  (d)  Original  driving  gihilosogihies  for  many 
comgionents  ol  the  system  based  upon  translational 
accelerations  may  need  to  he  revised  in  order  to  improve 
(.-simulation,  especially  for  high  performance  aircraft. 
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\SIT  l  -l()  Cork  pi  I  Moduli* 


(**)  ^  ''<*<»!  a  <>r  hMmrt  loadrr  in  conjunction  with  a 

(»-s«*al  will  alter  tin*  optimum  drive  phi losoph \ .  (|) 
Response  lime  i in provemenls  ran  make  Imllelm". 
r  iiwaN  rum  hit*,  and  other  special  effects  feasible  in  a 
fnu’uinatir  s\stem.  (*;)  Drive  difference*  based  on  "ear  up 
or  gear  down  ran  rnhunrr  landing  cue*  from  lln*  (Hseal 
s\ stein.  V\S  V/|,angle\  >  fi«*l itici  loader  *\*|rm  was  « »n 
loan  to  tin*  \ir  force  Human  Resources  Lal»oralor\  lor 
evaluation  in  I  fie  f-f(>  project.  frrfmiraf  proldcuis  <  »f 
pilot  romlort.  Irrrdom  ol  movement.  and  rue  level*  were 
worked  on  and  improved.  Work  in  this  test  and 
ev aiualioii  mode  is  continuing. 

f  tilization:  I  his  researrli  is  expected  to  hr  ol  use  in 
lulurr  simulator  design.  Hoods  car  \rrosparr  sisitrd  tin* 
larilits  to  experience  and  discuss  these  results,  and 
Singer/I. ink  i-*  aware  ol  some  oi  these  I  Hidings. 

Hvnefits:  Reiter  (*-rne>  lor  pilot  training  in  simulators 
(espeeialls  high  fieri ornianre  aircraft).  emulation  on 
\SPT  of  !  .-cueing  designs. 

A  HI  HI.  Contort:  llavi.l  li.  I,.-.- 

u  nm./(  m 

w  iiiiiim-  u  i:  \z  8.7221 

Milnvon  I7l-(i.7(il 
* aunmercial  ((>(12)  <>88-(>7(i I 

1  ill*1:  Simulator  for  Air-to-Air  Combat  System 
Refinement  and  Knhaneemeiits 

Description :  I  hr  system  <  •>  i  li  a  n  <*•  ti  >*■  1 1 1  ~  i  m  1 1  >1  ■- n  >•'  1 1 1  <-<  1  mi 
tllr  Simulator  lor  \ir-lo-  Sir  Combat  (S\\C)  included 
•  If  addition  ol  a  \idro  gunsighl  camera.  r\|>aodrd  and 
rrf ini’ll  MM  'I  and  MM  7  missile  trajcclnrv  envelopes. 


and  new  program  load  (Dial-a-IMane)  procedures  which 
provide  a  flexible  condonation  of  aircraft  performances 
available  lor  operational  training  and  research. 

Utilization:  The  video  gunsighl  camera  portrays  on  the 
instructor  console  the  visual  scene  ol  the  engagement  as 
viewed  In  the  pilot  looking  through  the  lead-computing 
gunsighl  dispiav.  The  software  revisions  to  the  missile 
envelopes  refine  tilt'  method  h\  which  hits  are  calculated, 
therein  determining  weapons  scoring  more  accurately 
and  hence  more  credible.  Selective  aircraft  performance 
load  greatlv  expands  the  utililv  of  the  simulator  by 
permitting  performance  simulation  in  a  number  ol 
aircraft  configuration  in  either  or  holh  cockpits. 

Benefits:  The  enhancements  incorporated  greatlv 
improv  •  the  training  ulilitv  anti  research  eapahilitv  of  the 
SA  M..  I  he  instructor  pilot  at  the  console  can  more 
re;  itl i  I  \  assess  tracking  performance  of  pilot  students  h\ 
viewing  the  gunsighl  vehicle  and  target  as  set'll  hv  the 
pilot  being  observed.  Improved  missiles  minimize 
possible  negative  training  ami  I lial-a-l’lane  opens  the 
le  a-ibditv  ol  tactics  development  against  dissimilar 
aircraft  through  the  use  of  simulation. 

AHIKU  ( .on tart:  Hubert  I..  Makinnev 

\  ih  hi. /on  ;<> 

I  .tike  M  il  \Z  8.7.W/ 

Milov  on  8.78-7 1 8(i 

( Commercial  ((>< tl2 )  ‘•.{7>-7l8(i 


Title:  Advanced  Simulator  for  Pilot  Training: 
Multiple  Moving  Models  l  pdntc 

Description:  I  he  Vdvanccd  Simulator  lor  )*■  lot  Training 
(  \S|*  I  )  was  tleliv eretl  with  the  capalobtv  ol  tlisplav mg  .1 
single  mm  mg  model  m  the  v  I'lial  env  Irotimeiil.  Tlti«  wa» 
atletpialc  lor  lormatiou  flight  ami  other  la~k-  retpiiring  a 
single  moving  model.  With  the  change  in  lahnratorv 
thrusts  to  investigate  air  combat  tactics  and  training, 
additional  mnv  mg  models  in  the  v  isiial  env  irnnmciil  were 
reipiired  to  provide  moving  targets  (tanks,  trucks, 
airerall)  and  threat  simulations  (surlaee-lo-air  missiles). 
In  salislv  this  reipiiremeul  it  was  neeessarv  to  aeipiire 
additional  computational  power  to  perlorm  the  tramc  one 
computalioiis  on  the  \SI’T  visual  system.  The  two 
Systems  engineering  l.aboralorv  (SKI.)  8(i  computers 
which  were  supplied  with  \SI’T  to  perform  the  frame 
one  compulations  weir  replaced  hv  four  SKI.  82/77 
computers  and  an  arrav  processor.  This,  together  with  an 
extensive  moilil ieatiou  to  the  Ocneral  Kleetric  special 
purpose  v  isual  image  generation  computer,  allow  s  dispiav 
ol  up  to  seven  mov  ing  models  simultaneous! v. 


I'tilization:  This  update  In  I  hr  \SPT  visual  s\sli‘iu  is 
eurrentlv  undergoing  acceptance  testin';  In  tin*  Air  Torre, 
having  hern  surresslully  integrated  lu  the  VSI’T  flight 
simulation  svstcni. 

Benefits:  The  increased  capabilities  prov  ided  In  tin* 
iiiult!|ilr  moving  models  will  rnalilr  research  inlu  air-to- 
ground  comlial  ladies  using  moving  targets,  forward  air 
eonlrollcr  airerafl.  anil  siirlaee-lo-air  missiles 
simultaneous!!  in  the  visual  environment.  Tor  air-to-air 
eomlial  ladies.  I  he  system  will  lie  alile  In  provide  multiple 
eneiiiv  airerall .  These  eapaliililies.  lugellier  w  ilh  the  \ - 1 0 
and  I  -III  cockpits  on  \SI‘T.  grcallv  enlianee  the  researeli 
pnlenlial  nl  the  \SI’T  simulator  svslem. 

.4  HI  HI.  Contact:  I  erraneo  h.  Templeton 

\i’iim./o'iT 

\\  i  1 1  ia  uis  Mil  \Z.  8.T22I 
\uiovou  1 7  i-<i.1(il 
(Iommereial  ((>(12)  *)88-(>’>(>l 

Title:  Psvchophysical  Criteria  for  Visual  Simulation 
Systems 

Description:  This  effort  studied  a  prioritized  list  <il 
p-vrbophv -ical  aspects  of  visual  simulation  systems  lor 
mililarv  flight  training  simulators.  I  lie  available 
literature,  operational  experiences  ol  simulator 
commands,  and  current  research  program  data  weie 
assembled,  organized,  reviewed,  evaluated,  and 
-iiinninrized  to  provide  psvrhnphv-iral  criteria  lor  visual 
di-plav  -  suhsv  stem. 

I  tilization:  The  sludv  provided  an  assessment  ol  the 
effect  on  pilot  perlormanee  ol  visual  system 
rhararlrri-fie-.  and  method-  In  minimize  negative 
I  eat  ll  re-. 


Benejits:  I  lie  study  report  provides  a  valuable  reference 
document  lor  designers  of  visual  s\ stems. 

■4FHKL  (ion tart:  T.M.  I  ■ongridge 

miiw./ot<; 

Williams  Mil  \Z  8.T22  I 
Mitovon  IT  l-tiotil 
Commercial  ((>02)  'IKB-o.Ki I 

Title:  Pilot  Performance  ami  Stress 

Description:  Biochemical  measures  of  pilot  stress  were 
taken  in  conjunction  with  I  ndergradttale  Pilot  Training 
and  \-l(l  airerall  surface  attack  training.  The  results 
established  that  (a)  there  is  a  consistent  relationship 
between  instructor  pilot  teehni(|ues.  and  student  pilot 
s.ress.  (h)  stress  incident  to  \-lll  surface  attack  simulator 
training  is  not  sign i I ieanlly  different  from  that  observed 
in  I  hr  aircraft,  (e)  the  establishment  ol  competence  in 
both  simulator  and  aircraft  tasks  is  associated  with 
measurable  changes  in  biochemical  substrates,  and  (d) 
experienced  pilots  exhibit  a  pronounced  stress  response 
when  exposed  to  high  threal/high  workload  tactical 
simulator  scenarios. 

Clilizalion:  1  hesc  re-ulls  provide  validation  of  the 
olleetivencss  ol  advanced  simulation  training  lor  eliciting 
realistic  stress  level-. 

Benejits:  I  he  results  suggest  that  biochemical 
leehniipies  can  lie  usclullv  emploved  as  metrics  to 
structure  training  for  optimal  stress  elicitation. 

■  IHIKI,  Contact:  T.M.  I  .ongridge 

mi  i  m. /on; 

Williams  MU  \Z  8.T22  I 
Mttovou  IT l-fubl 
(iommereial  ((>112)  ‘)88-(>."»(> I 


8.1 


ONGOING  R&D 


Title:  Video  Disk  Technology  Application  to  Keal 
Mission  Visual  Simulation  Scenarios 

Description:  A  study  effort  lias  hern  initiated  to 
investigate  the  extension  of  Nought  t iorporalinn  (iXPTX 
technology  to  eomhat  lighter  training  requirements.  The 
study  involves  new  developments  in  three  areas  n!  the 
lull  color  wide  licld-ol-view  visual  system  now  under 
construction  for  the  Nat  t  \7-\N  ST  Project.  The  first  area 
ol  study  is  the  low  altitude  image  transformation 
algorithms  to  reduce  data  hast-  requirements.  The  second 
study  area  is  image  data  base  storage  architecture  and 
alternate  sources  such  as  non-real-time  computer- 
generated  imagery .  The  third  study  area  is  the  addition  ol 
moving  models,  targets,  and  other  computer-generated 
imagery  effects. 

Utilisation:  Tilt1  successful  development  and  integration 
ol  this  technology  could  represent  a  major  breakthrough 
in  \  isual  simulation.  I  he  non -processing  intensive  nature 
of  the  system  would  allow  a  quantum  leap  forward  in 
terms  ol  visual  scene  detail,  texture,  and  realism 
compared  to  the  computation  bound  approach  in  total 
computer-generated  imagery  systems.  The  terrain 
textural  fidelity  capability  inherent  in  this  approach  max 
finally  provide  realistic  simulation  of  ral-world  tactical 
euy  ironmenls.  I'.speeiallv  notable  is  the  potential  for 
simulation  ol  realistic  missions  requiring  low-level 
navigation  for  threat  avoidances. 

A  FURL  Contact:  II.  Hruce  Met.rearv 

Al  lim./OIT 

Williams  M  l!  \Z  87,22  l 

Nutovon  I7l-(,i>(,l 

(Commercial  ((>02)  d88-(>.,(>l 


Title:  Advanced  \  isual  Scene  Simulation 

Description:  (.onceplual  designs  for  advanced  computer 
image  generation  (CIO)  systems  are  being  developed  in 
the  first  phase  ol  a  technology  demonstration  program. 
Ndv  anced  algorithms  and  techniques,  w  fucfi  give  a  higher 
fidelity  representation  o|  the  terrain  scene  than  edge 
based  (.It,  systems,  are  being  investigated.  Thus,  aspects 
ol  (.If,  visual  and  sensor  simulation  being  considered 
include  data  base  structure,  eolor/tonal  computations, 
priority  determination,  resolution,  real-time  processing 
efficiency,  image  quality,  textured  surfaces,  shadowing 
anti-aliasing,  lerrain/hydrographical  cultural  features 
and  special  el  lefts,  (.onipalible  techniques  are  to  lie 
integrated  into  a  feasible  system  concept  which 


would  minimize  objectionable  artifacts  in  present 
simulations  and  provide  better  scenes  for  training 
applications.  In  order  to  minimize  the  risks,  two 
competitive  contracts  have  been  awarded  for  the  first 
phase.  During  later  phases  of  this  effort,  demonstration 
products  validating  the  design  should  be  produced. 
I.ventuallv.  a  new  generation  (.Hi  system  could  be 
produced  based  on  the  advances  made  in  this  study  if 
cost-ef leclive  components  can  be  produced  within  the 
state  of  the  art. 

I’tilization:  Higher  fidelity  visual/setisor  simulation 
would  enable  training  some  tasks  which  are  currently  not 
practical  due  to  svsteui  limitations.  In  applications  lor 
both  real-time  and  nou-real-lime  (ill,  mission  oriented 
training,  the  simulation  would  lie  more  effective. 

A  FURL  Contact:  NX  ilhurn  O.  (  lark 

\  Him.  /(in; 

Williams  Mil  XZ.  8.">22l 
Nutovon  I7f-(i.">(il 
(iommercial  ((>(12)  ll88-(>r>(>l 


Title:  \  isual  Scene  —  Area  of  Interest 

Description:  The  computer  image  generation  (CIO) 
sy  stem  lor  the  Ndv  anced  Simulator  for  Pilot  Training 
(  XSI’T)  is  limited  In  the  number  of  edges,  and  lienee 
detail.  It  can  display  al  one  time.  In  order  to  prnv  ide  more 
v  isual  detail  In  the  pilot's  area  ol  attention.  Phase  I  of  the 
area  ol  interest  (ADI)  concentrated  the  edges  into  a 
selectable  variable  sized  square  ranging  from  I  by  II  to 
1  In-  full  display.  Only  selected  features,  such  as  mountain 
ranges,  appear  outside  the  NOT  In  Phase  I.  the  objects 
were  deleted  or  reinstated  as  entire  objects  Hashing  into 
or  out  of  the  visual  display.  Phase  II  NOI.  which  is 
awaiting  debugging,  acts  on  the  various  elements  ol  the 
object  instead  of  the  entire  object  providing  a  much 
smoother,  and  therefore,  less  distracting  transition  at  the 
NOI  boundary. 

I’tilization:  NOI  Phase  II  will  significantly  enhance  pilot 
performance  in  tactical  combat  simulation  applications  bv 
providing,  with  minimum  distraction,  the  necessary 
visual  detail  otherwise  available  only  from  much  larger 
and  more  expensive  (.10  systems. 

A  FURL  Contact:  T.ric  0.  Monroe 
AFHKI./OTK 
W  illiams  NTH  AZ  87,221 
Nutovon  I7f-(,.y(,l 
(iommercial  ((>02)  l)88-l>.r>(>l 
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Title:  Advanced  Simulator  for  Pilot  Training 
(ASPT)  Alternate  Display 

Description:  The  cathode  ray  tubes  ((.Ills)  used  lor  the 
Advanced  Simulator  for  Pilot  Training  (ASPT)  are 
rapidly  approaching  their  projected  life  span.  Sixteen 
replacement  CRTs  will  be  required  within  the  next  21 
months,  necessitating  a  combined  refurbishment  and  new 
CRT  production  rale  which  exceeds  past  performance  of 
the  CUT  vendor.  \n  attempt  to  alleviate  this  situation  will 
he  investigated  In  replacing  one  ol  the  present  CIT1 
assemblies  with  a  1000-line  light  valve  projector,  lens, 
and  rear  screen  assembly. 

C  tilisation:  One  channel  ol  the  ASP  I  display  will  he 
replaced  with  a  light  valve  projector  in  order  to  assess  its 
performance,  maintainability,  and  reliability.  I!  it  is 
successful,  the  light  valve  projector  will  provide  the 
\SI’T  display  system  with  one  alternate  source  which 
should  he  more  readily  available  and  reliable  on  a 
competitive  basis.  This  would  also  provide  additional 
reliability  and  maintenance  data  for  similar  projects. 

A  FURL  Contact:  Trie  (i.  Monroe 
AFHHI./OTF 
Williams  AIR  \X  l 
Autovon  17  f -(>.”>( 1 1 
Commercial  (<i02)  l)88-(>5hl 

Title:  Integrated  Cueing  Requirements  Study 

Description:  d  he  objective  ol  this  ellort  is  to  identify, 
consolidate,  and  synthesize  sensory  ami  perceptual  data 
germane  to  the  engineering  design  and  utilization  ol  air 
training  devices. 

I'tilixation:  The  product  ol  this  ellort  will  be  a 
comprehensive  data  base  lor  utilization  by  Air  Training 
Device  design  engineers  and  in  the  development  ol 
equipment  specifications/ requirements. 

AFHRl .  Contact:  T.  M.  I.ongridge 

athri/oti; 

W  illiams  Mil  \7.  85221 
Autovon  171-050  1 
Commercial  ((>02)  088-050 1 


Title:  A-10  Aircraft  Training  and  Research 
Engineering  Development 

Description:  Phase  I  of  the  Advanced  Simulator  for  Pilot 
Training  (ASPT)  A-10  Project  consisted  of  modifying 
cockpit  "A"  of  the  ASPT  from  a  T-,'17  to  an  A-10 
configuration.  The  modification  provided  conversion  and 
tactical  weapons  delivery  training  for  the  Tactical  Air 
Command  (TAC)  and  the  capability  for  the  Air  Force 
Human  Resources  Laboratory  to  conduct  training 
research.  Phase  II.  which  provides  advanced  conversion, 
manual  reversion,  and  hostile  tactics  research  and 
training,  has  been  completed.  The  Phase  II  cockpit  of  A- 
III  is  an  in-house,  modular  design  and  is  capable  of  being 
used  for  research  studies  not  directly  connected  with  A- 
II)  aircraft  or  TAC  training.  Research  performed  this  year 
included  studies  of  tin-  Inertial  Navigation  System  (INS), 
heads-up  display  symbologies  for  the  A-10  aircraft,  level- 
id -detail  of  computer  image  generation  required  for  a 
kC-1.15  tanker  model  to  accomplish  air  refueling 
training,  ami  tactics  used  tor  low-level  flight  in  a  high 
threat  environment.  Continuing  engineering  research  and 
development  includes  expanded  simulated  hostile 
environments  and  weapons  systems,  such  as  the  Maverick 
missile,  and  extended  low-level  tactical  navigation. 

lAilization:  The  "  A"  cockpit  of  the  ASPT.  presently  in  a 
modular  V-lll  cockpit  configuration,  will  be  used  for 
TAC  A-10  training  until  the  delivery  of  \  - 10  simulators 
to  TAC.  It  will  also  be  used  for  research  on  high-threat 
environment  tactics.  Hv  providing  a  research  tool  for 
simulated  hostile  environment  studies:  visual  display 
requirements,  force  cueing,  and  advanced  instructional 
methods.  ASPT  A- 10  simulation  provides  the  Air  Force 
with  a  valuable  living  training  research  tool.  This 
simulation  also  provides  TAC  with  a  unique  opportunity 
to  acquire  valuable  simulation  training  during  research 
studies. 

AFHRL  Contact:  l.l  Col  Samuel  T.  Hannan 

AFIIRI./OTF 

Williams  AFIi  AZ  8.722  f 

Autovon  17  1-0501 

Commercial  (002)  088-0501 
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Title:  Implementation  of  a  Helmet-Mounted  Sensor/ 
Helmet- Mounted  Display  oil  the  Advanced  Simulator 
for  Pilot  Training 

Description:  \ n  effort  is  underway  to  integrate  state-of- 
the-art  equipment  with  Advanced  Simulator  lor  Pilot 
Training  (  VSPT)  as  a  follow-on  to  the  engineering 
feasibility  demonstration  of  the  helmet-mounted  sensing 
and  display  equipment  borrowed  from  the  Vernspace 
Medical  Research  Laboratory.  The  new  helmet-mounted 
sensor  (II MS)  utilizes  an  electromagnetic  field  detector 
rather  than  an  infrared  detector  and  provide*  V  V  Z 
(roll,  pitch,  saw)  data,  litis  i  n  I  or  mat  ion  is  supplied  to  a 
greater  degree  of  uccuracv  lor  a  wider  range  of  helmet 
motion,  compared  to  the  previous  equipment.  The  l IMS/ 
helmet-mounted  displav  (HMD)  will  lie  implemented  in 
both  VSPT  cockpits.  I'lte  HMD  consists  of  a  small  cathode 
ray  tube  mounted  on  the  side  of  the  pilot's  helmet, 
projecting  a  displav  on  a  combining  glass  in  I  mitt  ol  the 
pilot’s  eye.  This  system  presents  either  a  high  resolution 
range  (less  than  I  to  A  are  minute)  moimeular  (right  or 
left  eve)  centra!  vision  area  (I  to  10  degree  lield-nf-v  iew 
(R>\  ))  displav.  or  two  units  ittav  be  combined  in  pmv  ide 
binocular  coverage  in  conjunction  with  the  VSPT  lull 
I  O\  display.  Lite  HMD  collimated  image  i>  at  the  suite 
local  distance  as  the  background  \SP  I  wraparound 
display  and  will  be  optically  combined  with  the 
background  which  is  observable  with  both  eve-.  The 
>ysiern  also  allows  unconstrained  pilot  movement  within 
I  lit*  cockpit  and  will  provide  a  correct  image  per-peetive 
with  occlusion  bv  the  pi  Ini  -  annul  I. 

I  tilizntion:  I  iNlall.it  inn  ol  the  1 1  MS  equipment  will 
provide  the  capability  to  utilize  the  VSPT  in  pilot 
workload,  bead-in  cockpit,  head  ver-u-  aircraft  attitude, 
and  visual  KO\  -imlic-.  The  addition  id  HMD'  in  both 
VS  I*  I  t  nek  pit-  w  ill  \  a-tlv  expand  the  rr-e.iivh  pnieni  nil  tn 
iiiebide  kev  i->itrs  in  visual  Might  •imul.ilmn  Studie- 
ittav  he  eoinlucted  to  determine  re-nlui mmi.  Mriir  dn.nl. 
and  M  )\  requirement-  lor  various  living  la-k-.  HMD' 
may  be  evaluated  lor  their  traming  pnleoii.il  mi  ,iii 
combat  maneuvering,  air  combat  fjefu-.  -t.md  nil 
weapons  -v-tem-.  and  u— ociated  tuehe-.  Ia  valuation  mav 


Ih-lmei  Mounted  Srii'iir/lb'lmel  Mouitlrd  Di-play 


al-n  be  pertnrmed  on  1 1  \  hv--en-nr  -vslem  displav 
Maverick  mi  — dc  helmet  displav-.  and  helmet  displav  o 
aircraft  data.  With  /hr  I  l/>  a/nl  \-D>  eoekpit*.  studie 
cuu Id  al-n  be  per 'lorn n*d  tn  develop  I  -  lh  and  V - 1 0  lactic 
training  -ernarm-.  I  he  finding-  Irom  -Indie-  u-ing  t hi 
equipincnl  -tumid  he  verv  ti-efti!  m  de-ignin 
-peed  leal  mo-  for  future  flight  -mmlatnr-  having  th 
pnlenlial  nf  le-nlfing  in  enn-.nler.ihle  dnlhll’  -aving- 
redmetl  naming  lime.  enh. lined  nper.it tonal  readme— 
•iiiil  mi  n  a-ed  eapabilnie-  and  liammg  e)  I  eel  i  v  ene— . 


tHIHl  (  untort : 


I  I  n  I.  Montoe 
\1  Hill  Mil 

W  >Hi.,„n  VI  \\  \/  R"»J  J  I 

\il!"Vnii  I  .  I  (*  ih  | 

1  mu  inn  i  i.i  |  HiHjI  *  IJW  tint  I 


Prior  K«l> 


OPERATIONAL  UNIT  TRAINING* 


F\ 80  —  I  hrusts  I'rojiTlioiis  Over  future  \  ears 


tie*  1-  « 1 1  l'-\ t*lioph\ Multi^ieal 

1  ejrn i ng 

firnumuna  o|  \u*  n-w 

— ► 

1  I'rhoologv 

ft  tullllJIMV 

Ki^e 

i  _  .  i 

Mrj-on*  mull  «•!  \  i  j  •  r < •  \\ 

lir.nl  tie-*-  I  1" * » i  n :  nil 


\, 


\\ 


1  e.  I. 


\:r  I  ..III 


I  -  I  I  .11  II  MU  v\  I 

SI\  : 1  M.milrn.mi  r 


\  i'li.li  \  I  til  IT  I  I  It  *  M  1 11 
I..  It  I . « » ( I  \ 


\  I  III  r U  I  r, III.  I  HU  I  I  I  it  Mull 
\  }>|l!  H  .ll  lull 


\’l  •  'Mf'luJ  I  I  .1  l  iu 
Mil  I  U  m  I  -  .Mill  I  l.lM 


t  )? lit  I  >ri  \  irr  |{i*‘iM nil 
I  lit  111- 1 1*\  v\  \t  Jilt*  m  it 

Iip-p.ii <  h 


hn.iui*  •  •rnrrai  <on 
\  •  mi  j  I  I  0-»jtl.iv  ■» 

Mu|  inn  *\  I  til  t  r  >'  m  ii  l.i!  'ini 
\i|\  JIM  siM|illjl-u|i  <  mu  *' |i|  * 


Operational  l  nit  Training  Techniques 
(K  merging  Thrust) 


I  u”.:^rnii,nl  N|  m  ni.il  nn  )  •  *  J 


Ml  »)"»■'  «-- 


Mrlll...l 

M.iu. 


On 


-*J  M- 


\  1 1  >  JIM  rt|  I  Ji  I  If  J I  \  U 

t  umli.il  "V  II M 1 1,1 1  lull 


*  Vs  noted  in  the  Ohiel  Scientist's  report  ami  tin*  thrust  area  descriptions,  the  Operational  l  nit  Training  Thrust  is 
emerging  with  essentially  no  el  fort  expended  during  \:yt  80.  There  is  one  technical  achievement  associated  with  prior 
Rjfcl)  which  is  reported  subs:*  pienth .  No  ongoing  K&l )  ef  forts  arc  pro\  ided  since  this  thrust  will  lie  lonuallv  initiated  in 


TECHNICAL  ACHIEVEMENT 


Till**:  A-IO  Manual  Reversion  Flight  Control  System 
Simulation  Keseareh 

Description :  The  A  - 1(1  aircraft  incorporates  an 
emergency  backup  control  mode,  the  Manual  Reversion 
Flight  Control  System  (MRFCS).  Maintaining  effective 
control  in  this  mode  is  a  demanding  pilot  task,  hut  it  is 
not  practiced  in  the  thing  training  svllahus.  Because 
current  plans  call  lor  training  this  skill  using  simulation, 
information  is  needed  on  the  effectiveness  id  selected 
simulator  v  isttal  and  force  cues  as  utilized  hy  experienced 
\-|l)  '  .'s  to  maintain  aircraft  control  and  land  when  in 

the  \i.  ’.  CS  mode.  Twelve  combat-ready  Tactical  \ ir 
Command  pilots  served  as  subjects  lor  the  study,  haeh 
subject  flew  2f  trials  in  the  \dvaneed  Simulator  for  Pilot 
Training  (  \SPT).  The  subject  s  task  was  to  remain 
airborne  and  land  the  aircraft  after  experiencing  either  a 
simple  single  engine  failure  or  a  failure  requiring 
MRFCS.  These  failures  occurred  at  thiee  diflerenl  points 
in  a  pre-established  (light  profile. 

The  sludv  design  was  based  on  a  high-order  multivariate 
analysis  of  variance  and  used  the  following  as 
independent  variables:  (a)  two  field-of-v  iew  levels  (full 
and  restricted),  (b)  two  levels  ol  platform  motion  (six 
degree-  of  freedom  am)  none),  (r)  two  failure  stales 
(simple  single  engine  failure  and  MRFCS).  (d)  three 
failure  points  (viewed  as  producing  three  discrete  piloting 
tasks,  or  maneuvers),  and  (e)  three  trials  ot  landing  the 
aircraft  tinder  the  same  simulator  configuration  and  in 


the  same  failure  stale.  It  was  found  that:  (a)  a  large  field 
of  view  enhanced  the  pilot's  control  of  Ihe  aircraft,  (b) 
platform  motion  had  no  influence  on  aircraft  control,  (c) 
aircraft  control  was  far  more  difficult  in  the  MRFCS 
mode  than  in  the  simple  single  engine  failure  stale,  (d) 
point  of  failure  was  a  significant  variable  reliably 
affecting  pilot  control  of  the  aircraft,  and  (e)  pilot 
performance  improved  as  a  function  of  practice  (trials). 

f  tilization:  This  study  has  demonstrated  that  the  task  of 
learning  to  llv  and  land  the  \-l(l  in  the  MRFCS  mode  is 
independent  ol  simulator  platform  motion,  hut  is 
strongly  dependent  on  lield-of-view  cues.  The  task,  as 
performed  in  the  ASPT.  is  most  trainable.  Thus  a  critical 
skill  which  is  too  hazardous  to  practice  in  actual  flight 
may  be  learned  in  the  safety  of  a  simulator. 

Benefits:  \s  concerns  simulator  design  requirements, 
considerable  cost  savings  can  be  realized  through  the 
elimination  of  expensive  platform  motion  bases.  For  the 
Tactical  \ i r  Command,  the  inclusion  of  MRFCS  training 
in  the  syllabus  has  the  potential  to  save  numerous  pilots 
and  aircraft. 

AFHRL  Contact:  I  II.  Cray 

\FllRI./OTC 
\\  illiams  \FH  \X  H:>22  I 
\utovnn  f7l-(t.'(il 
Commercial  ((>C2)  'IRR-ft.Vil 
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'Hu-  \ir  Torn-  Human  Resources  laboratory  (AMIRI).  established 
JuK  l%8.  continues  a  long  tradition  in  miliiary  psychology.  During  the 
lir^i  World  War  I  hi*  \rniy  m  lee  led  anil  assigned  men  will)  ihr  help  of 
!hr  \rm>  Mpha  and  Bela  Test*.  Between  \ugusi  l‘H7  and  Januarv 
!‘M‘)  nearly  two  milium  Mini  had  hern  examined.  This  was  (hr  first 
aptitude  lest  ever  based  on  national  norms.  It  marked  the  beginning  of 
larfjr  -rah*  mental  measurement.  holh  as  a  tool  ol  personnel  management 
aruf  a-  a  technique  id  modern  psvrhofogv. 

I  lie  Serond  World  War  -aw  a  quantum  leap  in  the  in*  of  militarv 
psychology.  Over  nine  million  men  were  administered  the  \ru»v 
General  <  .la.—if  ication  Test,  and  a  mimher  of  I’sv  etiological  Resea  re  ii 
I  nits  were  organized  hy  the  \rmy  \ir  Force.  Such  units  were 
established  at  Maxwell  field.  Mahanta:  at  KelK  field.  Texas:  at 
lackland  M  B.  lexasand  at  Santa  \na.  < lalifornia.  Through  something 
ot  an  evolutionary  prner—.  these  initial  research  units  developed  into 
the  Human  Resource-  Resea  re  Ii  I  [enter  established  at  l.aekland  MB. 
Te\a-  m  July  (dpi. 

Tontinning  organizational  development  replaced  the  Human  Resources 
Research  Tenter  with  the  Mr  force  Personnel  and  Training  Research 
Tenter  in  February  PTi  I.  In  lcr>»  the  Personnel  Research  l.almratnrv 
became  an  element  of  the  Wright  \ir  Development  Tenter  (later 
Division).  \s  of  I  February  D«»2.  u  was  translerred  to  tie*  M-m-paer 
Medical  Division  of  \ i r  Force  Systems  Tommand.  and  continued 
operation  at  l.aekland  M  B  until  July  HMitt.  \t  that  lime.  M'HRI, 
establisbed  with  headquarter- at  Brooks  \FR.  Texas. 


was 


[RL 


ADVANCED  SIMULATOR  FOR  PILOT  TRAINING 

PRESENT 


Since  World  War  1.  the  military  -ervice-  have  developed  progressively 
more  accurate  and  efficient  lest-  to  screen  applicants  for  enlistment  and 
to  identify  the  differing  abilities  required  by  the  widely  divergent 
militarv  oeeupatioiiul  specialities,  Today  the  Manpower  and  Personnel 
Division  ol  \FHRf.  continues  the  task  ol  matching  the  right  person  with 
the  right  job.  Ongoing  research  and  development  includes  the 
development  of  aptitude  and  interest  measures:  methods  for  collecting, 
artalvzing.  and  modelling  occupational  mlormaliotn  and  the 
e-laldishincnt  ol  physical,  aptitude,  experience,  and  education 
requirements  for  specific  jobs.  However,  person,  d  sehvtion  and 
assignment  is  only  one  area  in  human  resources  research  today.  F.qual.  if 
not  greater,  attention  is  given  to  research  and  development  to  improve 
tools  and  techniques  lor  incorporating  logistics  factors  into  the  design, 
development,  evaluation,  and  life  cycle  costing  ol  Mr  Force  weapon 
systems.  Mso  R&D  encompassing  the  utilization  ol  simulators,  flying 
vehicle  operation,  ami  missile  and  space  s\ -terns  constitutes  a  high 
percentage  ol  VFHRl.  efforts.  Ollier  efforts  focus  on  flying  training 
technology:  on  developing,  testing,  and  evaluating  existing  and  newly- 
developing  hardware,  programs,  procedure*:  and  on  techniques  lor 
improving  all  phases  of  living  training  programs.  The  luboratorv  i* 
conducting  research  in  living  -kills  maintenance  and  reacquisition,  low 
level  navigation,  air-to-air  refueling  requirements,  air  com  ha  I 
maneuvering,  and  pilot  performance  in  hostile  high  threat 
environments.  Thus,  it  i-  evident  that  the  complexities  of  modern 
warlare  have  greatly  expanded  military  research  requirements.  The 
man-maehine-perlnrmame  interface  now  plavsa  major  role  in  \FHRI. 
research  and  devlopment. 
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1 1  A  I  SON 

ASD/ DEPUTY  POR  SlMUIATORS 


RESEARCH  DIVISIONS  -  SUPPORT  DIVISION 


HEADQUARTERS  STAFF  OFFICES 


The  \  in‘  ( iominandrr  assists  the  (ionimander  in  the 
|if  rlnrmaiiff  <>l  hi  -  mmmaml  1 11  lift  ion  and  coinmands  the 
I ,;i I h >r;i  1 1 ir\  during  absences  of  the  ('.ommander.  The  \  iff 
( iuuimnnder  chairs  the  Tahoratorv  s  Corporate  Planning: 
Croup  (CPC)  anil  tin-  Corporate  Planning;  Croup 
Kvrulive  Comniitlff  (CPCKC). 

I  lif  Corporate  Planning  Croup  is  rfsponsildf  to  the 
( in  in  in  a  n  df  r  lor  rfcommc  n  <1  a  I  ions  and  priority 
assignments  on  laboratory  pidicv.  short-  and  long-term 
foals,  and  overall  mission  and  thrust  allcrnativfs.  The 
( !P( i  consists  ol  the  \  irf  ( .ommandfr.  the  ( ihici  Scientist. 
I  lie  I  (ircclors  id  I  Ifadipiarlrrs  Stall  Oil  ices,  the  I  >i\  isiou 
Chiefs.  and  the  I’.vccutive  Officer  (Hfforder).  The  CPC 
nifi'ls  at  least  iinrr  auuiiallv. 

The  tiorporalf  Planning  Croup  l.vecutive 
I  .iiiiimillrr  consists  ol  the  Vice  (.’ommandfr.  the  Child 
Si  ic  n  list,  tin-  I  >i  rectors  ol  I  lcadi|iiartc  is  Stall  Oil  ices  and 
the  K\ci  ii live  Ol  I  ii-er  (Hecordfr).  The  ( il’Cl.t .  acts  lor  the 
( .1*1  r  helwccn  (il’(i  meetings.  and  niffls  at  least  once 
iiioiiiIiK  . 

Normal  limctions  ol  the  CPCI'.C  are  the  following: 

a.  I  poo  the  ( aimmaiidf r’s  approval,  the 
committee  mav  disseminale  liolicv  or 


guidelines  to.  or  request  reports  or 
inlormation  Irom.  any  \FIIHI.  organization 
element  or  other  olliees  and  agencies. 

h.  I  lie  committer  reviews  the  Technical 
Advisory  Hoard  recommendations  regarding 
the  l.ahoratorv  s  HDT.tK  program  lor 
eomplianee  with  policy,  foals,  objectives,  and 
priorities. 

e.  CPCI'.C  lorvvards  reeoinmemlalions  regarding 
the  HOI  S K.  program  to  the  ( iommander.  with 
eommenl. 

d.  I  pun  the  Commander's  approval,  the  CPC 
I.MMiitive  Committee  lorvvards  the 
Commander's  \pproved  IIIITxK  Program  to 
the  operating  HDTSl'.  Divisions  and 
Headquarters  Stall  Olliees  through  the 
Plans  and  Programs  Ollier. 

e.  I'  i  n  a  I  I  y  .  I  h  e  c  o  ill  mitt  e  e  ill  a  k  e  s 
reeommendat ions  to  the  (iommander  lor 
assignments  of  Div  isional  and  Headquarters 
Stall  Ol  I  •  e  responsibilities  lor  added  efforts, 
including  new  trehnieal  thrusts. 


PLANS  AND  PROGRAMS  OFFICE 


The  Plans  and  Programs  Office  plans,  implements, 
and  monitors  execution  of  the  AFHRL  Re*e*rc£' 
Oevelopim  nt.  Testing  and  Evaluation  (KlMftU 
program.  Staff  members  perform  long-range  planning 
that  combines  higher  headquarters  guidance.  Air  force 
user  requirements,  and  technological  opportunities.  This 
office  publishes  all  planning  documents  and  prepares 
budget  submissions  to  higher  headquarters.  The  Plans 
and  Programs  Office  effects  program  implementation  by 
pressing  financial  and  budgetary  documents  and 
monitors  the  progress  of  all  support,  contractual,  and  m- 


house  RllT&E  efforts.  Finally,  the  Office  provides  the 
resource  management  required  to  execute  effectively  the 
RDT&E  program. 

The  Director  of  Plans  and  Programs  is  responsible  to 
the  AFHRL  Commander  for  the  proper  operations  of  the 
Plans  and  Programs  Office  and  bears  staff  responsibly 
for  the  Laboratory  Headquarters*  mission  in  plans  and 
documentation,  operations,  programs,  and  financial 
management.  The  Director  serves  as  a  member  of  the 
CPC  and  the  CPGEC. 


l)r.  Herbert  J.  Clark 
Director 
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The  Analysis  and  Kvalualion  Office  performs 
operational  analyses;  evaluates  proposed  new  efforts  and 
advises  the  Commandrr  and  Division  chiefs  regarding 
mission  compatibility  and  resource  adequacy.  The  office 
provides  guidance  for  economic  and  cosl-analvsis 
policies,  and  certifies  cosl-elfecliveness  analyses  til 
equipment  and  facility  utilization  plans.  The  Analysis 
and  Kvalualion  Office  develops  and  evaluates  impact- 
analysis  anti  resources-allocation  methodologies.  Finally, 
this  staff  office  assists  Division  chiefs  and  advises  the 
Commander  on  the  Divisions’  R&D  thrusts 


and  architectures  and  conducts  such  special  studies  as  are 
assigned  bv  the  Laboratory  Commander. 

The  Director  of  Analysis  and  Evaluation  is 
responsible  to  the  AFHRl,  Commander  for  the  proper 
operations  of  the  Analysis  and  Evaluation  Office  and 
bears  staff  responsibility  for  the  Laboratory 
Headquarters'  mission  in  analysis  and  evaluation  of 
planned  and  ongoing  RDT&K.  The  Director  serves  as  a 
member  of  the  Corporate  I’lanning  Croup  and  of  the 
Corporate  Planning  Croup  Executive  Committee. 


The  \ppliealions  ami  Liaison  Oilin’  is  charged  with 
facilitating  tin1  introduction  of  RDT&K  end  [troducls  into 
operational  use.  Snell  efforts  are  directed  toward 
improving  the  relationship  hetwern  researchers, 
sponsors,  and  users  of  end  products  by  encouraging  closer 
coordination  from  the  initial  determination  of  a  problem 
through  the  implementation  of  a  product.  The  Office 
manages  the  RDT&K  utilization  tracking  program  which 
assesses  the  degree  of  user  satisfaction  with  Laboratory 
products.  The  \pplications  and  Liaison  stall  evaluate 
Independent  Research  and  Development  (1R&D) 
technical  plans  of  private  industrv.  eolleel  external 
evaluations,  and  conduct  on-site  project  evaluations  ol 
IR&D  perlormed  at  M’llRL  designated  I  irms. 

The  \ppliealions  and  Liaison  stall  advise  the 
Laboratory  Oommander  and  inform  Division  (.'fuels  on 


user  acceptability  and  implementation  of  RDT&K  end 
products.  Further,  the  staff  conducts  follow-up  analyses 
of  Laboratory  RDT&K  with  user  groups  to  assess  specific 
successes,  failures  and  lessons  learned.  Public  Law 
mandates  that  the  office  track  and  report  on  ail  AFHRI. 
projects  that  could  have  an  impact  on  civilian  R&I). 
Finally,  the  office  publicizes  the  Laboratory  research 
program,  specifically  through  publication  of  an  annual 
report,  newsletters,  and  informational  flyers  and 
brochures. 

The  Director  of  Applications  and  Liaison  is 
responsible  to  the  Laboratory  (,'ommander  for  the  proper 
operations  of  the  of! ice  and  bears  staff  responsibility  lor 
the  Laboratory  Headquarters"  mission  in  RDT&K 
applications  and  liaison.  The  Director  serves  as  a  member 
of  the  CPC  and  the  CPLKC. 


AFHRL  RESEARCH  AND  SUPPORT  DIVISIONS 


C.oloncl  Donald  ('..  Trimeter 
I )i\  isiott  ( iltirl 

logistics  and  technical 

TRAINING  DIVISION 

The  l.ngislics  uml  Technical  Training  I )i \  i?-ii»n  If 
rc-potisihlc  lor  research  anil  development  in  tin* 
fnlloxx  i ng  uri*ii>:  management  science  aspects  ol  lugi.-l ii-.- 
>\'li'Mi'  functions:  inaliv itlnal  anil  technical  iraining 
i m-lml i ng  tin-  design  anil  utilization  oi  simulators  anil 
■  raining  ilr\  ices  ior  such  training:  anil  rrrw.  group.  train. 
mnl  unit  performance  in  thn  ii|irralion  ol  command  anil 
control.  mi-silo.  anil  j'|aa<-i*  systems  ovelusive  ol  Hying 
vehicle  opera  lion.  Division  personnel  |iro\  idc 
consultation  to  Vir  force  anil  other  rlnifii!  ol 

Defense  agencies  ill  tlirir  areas  ol  responsibility. 

In  <- a  |  in  1 1  S\  stems  l.ogisl  ios.  ollorts  are 

concentrated  in  three  area-.  Tin-  Acquisition  l.ogislies 
aroa  include-  II X  I  >  to  iin|irovr  tools  anil  techniques  lor 
i  ioorpor.it  i  ng  logistics  tailors  into  tin1  <  1 1  ■  s  i  g  1 1 . 
development.  evaluation.  anil  lilr  cycle  I’nst i ng  ol  \ir 
l  onr  weapon  sxslrins.  I  In*  goal  is  tin*  development  ol  a 
Icchnulogv  tliat  xx  ill  |H-rin i t  tin*  ai-ipiisil inn  ol  systems 


xxliirh  can  meet  program  sxslein  reailiness  objectives 
vxitliin  eslalilisliril  manpower  ami  logistics  constraints. 
Tile  maintenance  |ierlormanee  area  includes  research  anil 
development  programs  to  improve  the  effectiveness  and 
cllicicncx  ol  personnel  and  organizations  responsible  lor 
the  maintenance  ol  Air  Force  xxeapons  sxstems  and 
support  equipment.  Programs  involve  the  development 
ol  improved  techniques  in  the  areas  ol  training,  joh 
aiding,  maintenance  management,  maintenance  policies 
and  procedures,  and  organizational  structure.  The 
logistics  functions  area  involves  K&l)  on  techniques  lor 
designing  and  managing  logistics  functions  and  sxstems 
to  meet  peacetime  readiness  and  Marti  me  emploxment 
objectives. 

The  Technical  and  Maintenance  Training  thrust 
includes  efforts  that  are  devoted  to  developing, 
demonstrating,  and  evaluating  improved  concepts, 
methods,  media,  and  sxstems  lor  technical  training. 
Special  attention  is  given  to  R&D  aimed  at  defining  the 
optimum  use  ol  computers  in  various  lx  pcs  of 
instructional  systems.  \  major  area  of  emphasis  is  the 
development  and  evaluation  of  simulators  to  support 
maintenance  training.  The  development  and  evaluation 
ol  instructional  and  management  techniques  to  improve 
the  cost  effectiveness  of  on-the-job  training  is  another 
area  of  major  effort. 

The  C.rexx.  Group.  Team,  and  l  nit  Performance  and 
Training  thrust  involves  K&l)  aimed  at  developing 
techniques,  methods  and  devices  for  evaluating  and 
improving  the  performance  of  teams,  crews,  and  units 
who  operale/conlrol  ground-based  systems.  Special 
emphasis  is  given  to  Hxl)  in  the  ('.ommand.  Control,  and 
Communications  area  for  the  development  and 
demonstration  of  performance  measurement  techniques 
applicable  to  ground  operator  teams  and  crews.  The  R&l) 
will  also  determine  the  impact  on  performance  ol  such 
factors  as  personnel  policies,  training,  operational 
procedures,  environmental  factors,  and  organizational 
policies. 


flit 


MANPOWER  AND  PERSONNEL  DIVISION 


Willi  I  hr  anticipated  decline  in  the  service-eligible 
population  during  the  l‘)80s.  one  of  the  major  problems 
facing  the  Air  Force  todav  is  manning.  To  alleviate  this 
projected  manpower  shortage,  the  Manpower  and 
Personnel  Division  plans  to  initiate  a  research  program 
designed  to  improve  ways  to  attract  the  most  qualified 
individuals,  optimally  assign  them  where  thev  will  he 
most  productive,  and  retain  a  sufficient  number  in  the 
career  force  to  meet  operational  requirements. 

To  support  the  Division's  major  thrust  area.  i.e.. 
manpower  and  lorce  management,  research  is  conducted 
to  develop  management  tools,  procedures  and  associated 
technologies  to  improve  procurement,  selection, 
classification,  utilization,  productivity,  and  retention  of 
\ir  Force  personnel.  Results  of  this  research  provide  a 
substantive  basis  for  personnel  decisions  in  all  phases  of 
the  military  life  cvcle  to  maximize  the  utilization  of  talent 
and  to  insure  that  manpower  resources  are  allocated  to 
maximize  the  return  of  personnel  investment. 

Matching  the  right  person  with  the  right  job 
requires  job  analysis  and  individual  qualification 
assessment.  Ongoing  research  includes  the  development 
ol  aptitude  and  interest  measures:  methods  for  collecting, 
analyzing  and  modeling  occupational  information:  and 
establishing  physical,  aptitude,  experience,  and  education 
requirements  lor  specific  jobs.  The  Division  also  meets 
research  and  development  requirements  lor  the  Armed 


Dr.  Nancy  Onion 
Technical  Director 


(.oloncl  Tyree  II.  Newton 
Division  C.hitT 


Services  A  oeational  Aptitude  Battery  to  support  Air  Force 
single  managership  ol  the  tri-service  battery. 

I'lie  Division  has  developed  a  computer-based 
person-job  match  system  that  has  been  operationally 
integrated  in  the  Air  Force  Recruiting  Service 
I’rocuremenl  Management  Information  System.  This 
system  computes  applicants'  best  job  options  by 
comparing  their  interests  and  abilities  with  those  ol  their 
contemporaries  and  Air  Force  needs.  Recruiters  indicate 
that  the  system,  in  matching  the  applicants'  abilities  and 
interests  and  the  Air  Force  needs,  virtually  guarantees 
placing  "the  right  person  in  the  right  job." 

In  order  to  maintain  sufficient  quantity  and  quality 
ol  personnel  in  the  career  force,  the  Division  is  also 
conducting  studies  to  improve  personnel  utilization,  job 
satisfaction,  productivity,  workgroup  effectiveness,  and 
career  motivation.  In  addition,  efforts  toward  the 
development  of  measures  of  job  performance  have  led  to 
the  development  of  a  performance  appraisal  system  for 
Air  Force  civilian  personnel. 
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OPERATIONS  TRAINING  DIVISION 


Colonel  Hicltartl  ('..  Needham 
I  )i\  ision  ( '.hid 


Responsibility  lor  research  anil  development  in 
t lying  training  technology  lor  the  Air  Force  Human 
Resources  l.ahoralory  resides  with  the  Operations 
Training  Division.  This  Division  develops,  tests,  and 
evaluates  existing  and  newlv  developed  hardware, 
programs,  procedures,  and  techniques  for  improving  all 
phases  ol  Hying  training  programs.  The  Division  is 
collocated  with  the  \ir  Training  Command  ( \TC)  at 
Vfilliams  M  il.  Arizona,  and  has  an  operating  location  at 
l.uke  Mil.  Arizona,  with  the  Tactical  Air  Command 
<T'  AC).  The  Divis  ion  facilities  are  accessible  to  the  Air 
Force  living  commands  ( ATC.  T  AC.  Alilitarv  Airlift 
Command,  and  Strategic  Air  Command)  and  serve  the 
Navy  and  Army  as  well.  1  he  close  proximitv  to  the  Ciln 
Rend  Connery  Range.  Tactical  Fighter  AA  capons  Center, 
and  Air  Force  Flight  l  est  Center  enhances  its  interlace 
with  the  operational  rnmmnnilv.  . 

I  he  Operations  Training  Division  conducts  studies 
to  exploit  simulator  capabilities  lor  improving  pilot 
training. 

Originally  configured  with  two  T-.I7  cockpits,  the 
simulator  system  has  been  eompletelv  rebuilt  to  simulate 
the  A-lll  and  l-lh  aircraft.  I'hese  aircraft  enable  the 
Division  to  conduct  research  in  a  broad  spectrum  of  areas 
ol  interest  to  the  tactical  lighter  enmmuuilv.  These 
include  defining  simulation  equipment  and  techniques 


which  mav  lead  to  improved  training  transfer  and  I  letter 
operational  simulators.  In  addition,  since  the  simulator  is 
configured  with  front  line  lighter/attack  aircraft, 
additional  research  in  evaluating  the  utility  ol  lulure 
aircraft  modifications  and  unique  sensor  components  can 
be  conducted. 

The  Division  is  conducting  research  in  living  skills 
maintenance  and  reacquisilion.  low-level  navigation,  air- 
to-air  refueling  requirements,  air  combat  maneuvering, 
air-to-ground  continuation  training,  crew  coordination, 
operational  test  and  evaluation,  and  A-IO  and  F-I(i 
sv  Halms  effectiveness.  Research  efforts  also  include 
simulator  visual  and  force  cue  requirements  and 
advanced  simulator  hardware  systems.  The  Division  is 
available  to  assist  aircraft  accident  investigation  boards  In 
simulating  conditions  prior  to  an  accident  so  board 
findings  mav  be  more  accurate  and  meaningful  to 
accident  prevention. 

The  Division  has  initiated  research  efforts  to 
investigate  pilot  performance  in  simulated  hostile  high 
threat  environments.  Research  el  furls  to  dale  include 
determining  pilot  performance  in  hostile  situations, 
impacts  of  programmed  threat  proficiency,  chaff,  and 
Fleelronic  I iounlerineasures  protection.  Refinement  ol 
these  simulation  efforts  will  have  a  major  impact  on 
increasing  Air  Force  readiness  In  improving  training  for 
hostile  flight  regimes  in  (lie  high  threat  environment. 


Dr.  Marly  R.  Rnrhwav 
f'echnieal  Director 
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TECHNICAL  SERVICES  DIVISION 


The  Technical  Service.-  Division  plans, 
alloeales.  anil  controls  facility  and  manpower 
resources.  The  Division  directs  the  scientific  and 
technical  iulorniation  program,  including  the 
technical  lihrarv.  to  meet  the  inlormation  needs  id 
scientific  and  technical  personnel  in  manag:>ng:- 
monitorin';,  and  conducting;  Research  and 
Development  (H&D).  further.  the  Division 
provides  a  lull  rangtc  ol  technical  editorial  services, 
plans  and  directs  the  recordin';  ol  the  corporate 
history,  provides  stall  administrative  services,  and 
serves  as  the  local  point  with  supporting: 
organizations.  The  Division  develops  data  bases, 
maintains  data  files.  and  operates  the  computer 
system  to  support  the  Research.  Development,  lest, 
ami  I. valuation  activ  ities  ol  the  l.ahoratorv :  and 
provides  project  analysis  and  computer 
programming;  support  to  the  other  Div  isions  ol  the 
\ir  loree  Human  Resources  l.ahoratorv.  I 

The  t.hiel  ol  the  Technical  Services  Division  | 
i-  respoitsihle  to  the  l.ahoratorv  (iommander  lor  the  i 
proper  operations  ol  the  Division  and  serves  as  a  '<1 
member  ol  the  Corporate  I’lanning:  Croup  and  ol  M 
the  (iorporate  I’lanning:  Croup  K\eculive  U 
Committee.  V 

The  I  unctions  o!  the  orpini/.aliim  elements  H 
within  the  Technical  Services  Division  are  a- 
follows: 

a.  The  Technical  Tdiling:  Oil  ice  serves  as  the  local 
point  lor  publication  ol  the  results  ol  IIXD  projects  and 
pcrlornts  technical  editing:,  copy  editing:,  and  linal 
eomposition  of  reports,  journal  articles,  professional 
papers,  brochures,  and  other  documents.  The  oil  ice 
provides  gpiidantc  to  authors  and  contract  monitors  to 
ensure  that  technical  report-  comply  with  {government 
regulations  and  professional  standards,  further,  the 
oil  ice  -tall  composes  the  eamera-readv  final  copy  ol 
reports,  test-,  survey  lorms.  t|iiesliounaires.  and 
brochures;  maintains  liaison  with  the  I’uhlie  \ flairs 
fill  ice  to  obtain  clearance  ol  technical  reports  for  public 
release:  coordinates  printing;  retpiiremenls:  and  makes 
distribution  of  technical  reports  and  I  II  \<  T  (a  1 .1111(1- 
word  stimrnarv  ol  a  technical  report). 

h.  I  he  Seienlilie  and  leehuieal  inlormation 
(SI  I M  <  >)  ( t|  I  ice  plan-  and  directs  the  STIM’I  I  program, 
uni  ml  t  tig:  the  leeli  meal  lihrarv.  to  meet  the  information 
need-  ol  -eientilie  and  technical  per-onnel  in  mauagging:. 
monitor 1 1 ig: .  and  eondiieling:  KsM.  The  STIM’O  OHire 
plans  and  directs  the  recording  of  llir  corporate  liMorv 


l.l  ( .'o!  W  (“ttilcll  Anderson 
I )i vision  I ’.hicl 


and  develops  and  maintains  contract  data  managgement 
policies  and  procedures.  The  STI\|  ()  Office  implements 
\ir  hirer  loreijjn  disclosure  policies  and  procedures  and 
arrange.-  for  authorized  release  nl  mililarv  inlormalion  If) 
I or«%i gov  ermui’iib  and  foreign  nationals  ami  maintain- 
close  liaison  with  foreign  teehnologv  personnel  to  ensure 
that  foreign  research  results  are  available  to  l.ahoratorv 
personnel.  I  urther.  tin*  oilier  serves  as  the  I  oral  point  lor 
small  fui  sin  ess  and  potential  contractor  programs, 
palm Is/ 1 n \  rnt ions/rop\  rights,  overseas  travel,  and 
seeurilv  and  poliev  review. 

e.  The  \dminislration  Of  fire  develops  and 
implements  policies,  procedures.  and  standards  relating 
to  administration  management  and  praetiees.  mililarv  and 
i-ivihan  personnel  and  manpower  actions,  and  materiel 
actions.  The  of  fire  provides  slid!  guidance.  assistance  and 
surveillance  over  other  echelons  in  areas  ol  functional 
respoiisihililv  lor  tin'  Tahoratorv  Commander.  The  office 
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staff  evaluates  administration.  personnel.  ami  materiel 
procedures  in  oilier  functional  areas  within  the 
l.ahnralorv  anil  operates  the  following  programs: 
manpower  ami  organization.  Inrnis.  |>iililieatiuns  ami 
reports  management,  iloetinient  security.  mi i I i la r\  am! 
eiviliun  |iersonnel  ailministration  (inelmline  training 
program.-).  organizational  supply.  ami  graphics  support, 
further.  the  \ilministration  Oil  ice  is  the  principal  local 
point  lor  host-tenant  support  agreements  lor  the 
l.aboralorv  ami  oll-liasc  Mivi-ion-:  represents  the 
Laboratory  in  dealings  with  other  agencies  ami  higher 
headquarters  in  all  areas  ol  tunelinnal  responsihilities: 
ami  serves  as  local  point  lor  Inspector  (General  visits  anil 
reports. 

it.  The  Computer  Operations  Branch  operates  a 
large-scale  multiprocessor  computer  facility.  inclmling 
peripheral  eipiipiuent  lor  support  ol  the  Laboratory 
research  programs.  The  Branch  maintains  systems 
programming  packages  anil  a  magnetic  tape  storage 
laeilitv  which  operates  a  high-volume  ilala  preparation 
uctivilv.  The  Branch  stall  ensures  adequacy  anil  accuracy 
of  computer  products  through  quality  control  ami  audit 
procedures. 

e.  The  Computer  IVogramming  Branch  performs 
analvses  of  work  requests  from  the  task  scientists  and 
prepares  sv  stems  flow  charts  and  special  purpose 
computer  programs  to  I  nil  ill  tile  data  processing  and 
computational  end  product  requirements  lor  research 


psychologists.  I'h e  Branch  develops  general  purpose 
statistical  and  data  processing  programs  lor  use  hy 
applications  programmers  in  accomplishing  work 
requirements  Irom  research  personnel.  I  lie  Branch  stall 
provides  consultative  services  and  perforins  special 
studies  in  response  to  requests  Irom  agencies,  develops 
and  maintains  files  of  research  data  Irom  magnetic  tape 
and  other  media,  and  provides  summary  reports  Irom  the 
data  I  iles. 

f.  The  Management  Information  Center  is 
responsible  for  the  design,  development,  and  operation  id 
information  svstenis  to  support  the  Laboratory  Operation- 
Center  and  the  Command  Management  Information 
System.  These  systems  include  M  \S|S.  JOC \S.  JAMIS. 
IM-'OCKN.  and  data  liases  that  support  financial, 
budgetary,  personnel,  manpower,  and  planning.  The 
Center  directs  the  integration  of  ilala  and  ofliee 
automation  processing  capabilities  and  systems  and 
develops  plans,  policies,  concepts,  and  procedures  to 
ensure  effective  ami  efficient  use  ol  in-housc  and 
contractual  computer  resources,  further,  the  Center 
ensures  compliance  with  all  automatic  data  processing 
and  acquisition  regulations  and  conducts  management 
audits  of  computer  facilities  to  ensure  compliance, 
finally.  the  Center  represents  (he  l.ahoratorv  in  all 
computer  system  matters  and  reviews  and  makes 
recommendations  concerning  automatic  data  processing 
requirements. 


MM 


AFHRL  RESOURCES 


COMPUTER  FACILITIES 


Tilt'  Technical  Services  Division  of  M'lIRL 
maiolaios  a  general  purpose  I  nivac  1108  i'oni|>ulrr 
svslem  to  support  research  ami  development  programs. 
Programs  include  rMrnsivi'  personnel  research  al 
M'lIRL.  oo'diral  rcst-anli  al  the  School  of  \erospacc 
Meilieioe.  hot  It  heatltpiarleretl  al  Rrooks  \llf.  ami 
oeeiipalional  measii  remen  t  liv  (In  Occupational 
Mcasorcmcnl  ticolcr  al  Randolph  M  R. 

The  l  nivac  I  108  svslcin  inclodcsa  .5072  square  fool 
compulcr  room,  and  a  2(’n8  square  fool  tape  lihrarv 
which  houses  lielvveen  lit  and  20  thousand  active  tape 
t  iles.  The  tape  lihrarv  is  a  historical  data  hast- of  \ir  Force 
personnel  tiles  dating  hack  to  the  mid-forties.  It  contains 
.17  unique  data  files,  the  largest  nl  which  is  the  \irineu 
Reenlistmenl  and  Loss  lilt-  that  eonlains  approximately 
four  million  records  dating  from  I l)3.T  to  ll)70. 

The  computer  hardware  ilsell  is  designed  lo  accept 
data  tapes  written  in  all  standard  formats.  This  allows  the 
lahoralorv  to  accept  data  eolleeled  liv  other  organizations 
on  their  computer  svslems.  It  also  permits  M'lIRL  to 
prepare  tapes  in  formats  acceptable  to  other  organizations. 
Ihe  IID8  svslcin  supports  all  major  programming 
languages  lo  include  FORTH \\.  LOROI.  and  System 
201111  which  have  the  heaviest  usages.  Over  .100  people  are 
authorized  use  ol  the  I  I  108  through  a  varielv  ol  access 
routes.  Means  ol  access  include  dial-up  telephone  lines, 
dedicated  telephone  lines  (these  service  Luke  and 
Williams  W-'Rs.  Randolph  \FR.  as  well  as  M'lIRL 
con  tractors  and  the  School  id  Verospaee  Medicine  at 
Rrooks  M  R)  and  direellv  connected  terminals  (22  at 
M'lIRL). 

In  addition  to  the  central  eompiiting  facility  al 
Rrooks  MIL  \  FI  I  III.  has  eomputer  resources  al  Williams 
M  R.  I.owrv  M  R  ami  W  righl-l’atlerson  M  R.  The 
Milomatcil  Data  I’roeessing  F(|iiipmenl  (M)l’l'.)  at 
Williams  MR  consists  ol  nine  Svslems  Kngineering 
Lahoralorv  (Si'll.)  22/7. i  computers,  three  SI, I,  8(>00 
computers,  one  SFI.  7200  eomputer.  a  l  nivac  100 
terminal  svslem  consisting  ol  two  Til  l'  terminals  and  a 
printer,  a  I  nivac  700  remote  hatch  terminal  and  a  I  nivac 
200  terminal  and  printer.  The  Mtl’F.  at  W  illiams  is  used 
lo  support  the  \d valued  Simulator  for  Pilot  Training 
(  M’ST).  which  is  used  in  support  ol  the  primarv  mission 
ol  M  IIRL/Operational  Training  Division. 

Located  a  I  I.owrv  MR  is  a  Tout  nil  Data  torpor. ilioo 
(ARF.R  1 2  - 1  <» .  This  svslem  provides  support  lor 
lomputer  Managed  I  list  roet  ion  ((All)  and  tompuler 
\ssi.|ed  liisiruelion  (<  1  \ I )  for  three  operational  \ir 


Training  (lommand  courses.  The  system  is  used  as  a 
research  tool  for  the  development  and  evaluation  ol 
eoniputer-hased  education  and  training. 

\  Digital  F.qiiipmenl  ( orporalinn  (DLL)  POP  11/20 
also  al  I.owrv  \FR  eurrenllv  supports  software  and 
iiistrueLonal  material  development  lor  maintenanee 
training  simulation  utilizing  microprocessors.  The  system 
is  interlaced  to  the  (ARF.R  i2-U>  and  the  PI.\H)  12 
Svslems  to  prov  ide  graphic  hard  copy  ea  pa  hi  lily  lor  either 


Located  al  W  right-Pallerson  M  R  is  a  DM!  POP  I  1/ 
12  Svslem  which  supports  an  Rxl)  project  lor  ground 
operations  training.  The  objective  is  to  reduce  training 
time  and  improve  performance  ol  weapons  directors  in 
missile  and  space  command  and  control  systems.  I  he 
project  will  utilize  a  special  purpose  high  resolution,  color 
roster  scan  "2D"  graphics  display  system. 
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LABORATORY  OPERATIONS  CENTER 


AFHRL  LIBRARY  FACILITIES 


Till-  AFI1RI.  l.ihrarv  provides  services  for  the 
Headquarters.  Stall  Offices  and  Divisions  on  Brooks  AFB 
and  those  Divisions  and  offices  located  in  other 
geographical  areas.  These  services  include  the  acquisition 
of  books,  journals,  and  other  lihrarv  materials  and  on¬ 
line  access  to  the  Information  Central  System  (IM’OCLN) 
at  \\  righl-l’altcrson  M  B  and  to  the  more  than  llttl  data 
bases  included  in  the  Lockheed  Information  Svslems. 
Dl  \l.00  Information  Retrieval  Services  at  Halo  \lto. 
( ialifornia. 

\  special  summer  project  resulted  in  the  cataloging 
of  Til  technical  reports.  These  reports  were  publications 
of  \ L  I  I  HI.,  of  similar  laboratories  in  the  Armv  and  Navv 
plus  those  of  other  Governmental  agencies,  and  of 
universities  and  corporations  performing  behavioral 
science  research. 

The  Lihrarv  began  implementation  of  the  poliev  to 
discontinue  binding  journals  available  on  Kimm 
mierolilm  and  continued  its  poliev  to  acquire  hackfilcs 


for  journals  in  the  collection  and  to  convert  hackliles  to 
microfilm.  There  are  three  microform  reader/prinlers 
available  for  the  use  ol  that  collection. 

The  Library  participates  in  two  consortia  —  lie-  San 
Antonio  Area  Online  l  sers  Group  (SOLI  0)  and  the 
Health  Oriented  Libraries  of  San  Antonio  (IIOLSA).  A 
project  to  include  the  journal  holdings  ol  this  library  in 
the  IIOLSA  union  list  ol  serials  was  initialed. 

At  the  conclusion  ol  FA  80.  Lihrarv  holdings  were 
13.030  books  and  bound  journals:  11.011  technical 
reports,  of  which  2.008  arc  on  microfiche:  and  278 
journal  subscriptions.  The  office  collection  at  the 
Logistics  and  'Technical  Training  Division  (LB).  Vi  right- 
I’allerson  AFB.  consisted  of  207  books.  The  Technical 
Training  Branch  (I.K  T).  I.owrv  AFB.  had  231  books  and 
10  journal  subscriptions.  The  collection  at  the  Operations 
Training  Division  (OT).  Williams  AFB.  included  377 
books  and  31  journal  subscriptions. 
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PERSONNEL  RESOURCES 
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DISTRIBUTION  OF  AUTHORIZED  PERSONNEL  FY80 


_ 


PERSONNEL  TYPE 


175  ou0r 

SCIENTIFIC  24 1 

&  _ 

ENGINEERING/  iqq 


88 

SUPPORT 

24% 


TECHNICAL 

28% 


AUTH  PERSONNEL 

FY80 

OFFICERS 

52 

AIRMEN 

73 

CIVILIANS 

238 

TOTAL 

363 

ACADEMIC  DEGREES 


LABORATORY  DIRECTOR'S  FUND  $  405  105  450  720  720 


RESEARCH  (6.11 

EXPLORATORY  DEVELOPMENT  (6.2) 

ADVANCED  DEVELOPMENT  (6.3 1 

INTERSERVICE  TRANSFERS  & 
REIMBURSABLES 

TOTAL 


5  5  6  2  6  4  2  9  5  75  1,405 

SS55  2117  10,865  15304  15390 

9,225  24  98  9,448  4,600  3  567 

1,619  2  953  2395  4,210 

20,660  4,448  22,145  23,494  25,292 


EXPLORATORY  DEVELOPMENT 


mi 


fmm  ^ 

w1* . 


1  RESEARCH  5% 


W 


UB0RflT0Ry  d'«ktors  fund  ^interser„ice  |  6  3 


m 
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TRANSFERS  &  ADVANCED 
“TMBURSABLES  DEVELOPMENT 


m 


DISTRIBUTION  OF  FUNDING  FY80 


•/ 

m  i 

?•'  ' 

■  .  ■  V.  •  •  >■ 

' 

.  -v, 

:  '■.  P/'^rrPk-  “■■■■ 

'ki‘ i  : 

■ -:i-  r  :  -  • 

v.  •  .  .  ,-v, •  .■■ 

ML'':  .  W-Ntf”’ 

Afy  COMBAT  TACTICS  and  TRAINING 

WEAPON  SYSTEMS  LOGISTICS,  MAINTENANCE  np-% 
NICAL  TRAINING 


MiTilM, 


$5,643  $5,818  $11,741 


DISTRIBUTION  OF  FY80  EXPENDITURES 
LABORATORY  THRUST  AREAS 


TECHNOLOGY  TRANSFER 


Technology  transfer  (T*)  is  a  major  effort  of  the 
Vpplications  anil  Liaison  Ollier  of  X I*  1 IHI ..  I  ethnology 
transfer  i lie  process  through  which  the  laboratory 
ensures  that  Ksl)  proilucis  find  their  way  to  users  who 
will  apply  the  results  ol  llXlt  ellorls.  The  Laboratory  has 
developed  formal  processes  which  continually  monitor, 
evaluate,  measure,  and  I  ceil  hack  to  the  Laboratory  the 
impact  of  all  HkH  products,  including  basic  and  applied 
research. 

The  main  objective  ol  the  Laboratory  is  to  develop  H&H 
products  that  impact  the  primary  mission  ol  the  \ir 
Torn*.  Tor  a  one-vear  period.  \  I*  1 1 II  I.  delivered  'HI  IU\II 
products  to  \ir  force  customers. 

Viter  the  Vir  force  user  receives  the  Vflllll.  H  si  IV 
product,  the  user  is  required  to  dHermiur  the  value  ol  the 
research  to  the  organi/alinn.  Miat  is.  the  user  evaluates 
the  timeliness,  the  completeness,  the  clarity,  the 
relevance  of  the  I  iodines.  *he  implementation  feasibility, 
and  tin- overall  impact  /}  the  research  on  the  Vir  force. 
The  results  of  the  •(ablations  are  used  by  Vflllll.  to 
judge  the  overall  v  aluc  ol  the  Vf  lllll.  II  1 I  el  I  oris  and  to 
make  adjustments  to  ongoing  programs.  if  appropriate.  It 
Ini'  been  found  that  Vir  force  users  are  about  Wn 
sjlislied  with  laboratory  llXlt  ellorls.  a  verv  bit'll 


percentage  for  any  llxl)  program.  However,  the 
Lahoialorv  is  constantly  striving  to  increase  user 
satisfaction  with  llxl)  products. 

Ilcsearch  and  development  is  a  dynamic  process, 
constantly  adjusting  to  changing  environments.  Vir 
force  needs  are  identified  years  before  actual  RSl) 
products  are  delivered.  V  few  typical  examples  ol 
outstanding  Vflllll.  research  products  which 
significantly  impacted  Vir  force  operational 
capabilities  within  recent  years  include:  (I)  The 
Vdvaneed  Simulator  lor  l  ndergradnale  Pilot  Training 
(  VSl  l’T)  which  led  to  the  development  of  lull  visual 
( lomhal  Training  Simulators,  such  as  the  T-l(>  and  V- 
10:  (2)  tile  Logistics  (  oluposilc  Model  (LOOM)  which 
provided  a  methodology  lor  realistically  determining 
maintenance  and  manpower  requirements  on  new 
weapon  systems:  (II)  the  IVrson-Jol>- Match  (P.IM) 
system  that  enabled  the  Vir  force  to  optimally 
distribute  present  and  projected  manpower  resources  to 
best  match  operational  •••q.  'ferments:  and  (I)  the 
Weighted  Virman  Promotic  stem  (VV  VPS)  which  led 
to  the  establishment  of  an  equitable  promotion  policy 
for  Vf  enlisted  personnel. 
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90  R&D  PRODUCTS  DELIVERED  TO  AIR  FORCE  CUSTOMERS 


The  Applications  and  Liaison  Office  has  also  developed 
sophisticated  algorithms  to  track  internal  utilization  ol 
R&D  products  by  the  Laboratory.  That  is.  the  Laboratory 
is  able  to  track  AFHRL  research  projects  over  many  years 
and  generations  of  research  to  determine  which  combined 
research  efforts  fed  to  a  successful  R&D  product. 

The  Applications  and  Liaison  Office  receives,  on  a  regular 
basis,  detailed  sales  information  of  AFHRL  technical 


reports  from  computers  at  the  Defense  Technical 
Information  Center  (DTK!)  and  front  the  Department  of 
Commerce’s  National  Technical  Information  Service 
(NTIS).  From  this  information,  it  has  been  determined 
that  over  8.00(1  AFHRL  technical  reports  have  been  used 
bv  various  categories  of  customers.  These  users  are  then 
queried  as  to  the  impact  ol  the  AFHRL  technical  reports 
on  their  organizations. 


GROUPS  REQUESTING  REPRINTS  OF  OVER  8,000  AFHRL  TECHNICAL  REPORTS 

FROM  NTIS  AND  DTIC 


%  OF  TOTAL  REQUESTS 


CATEGORY  OF  REQUESTOR 

NTIS 

DTIC 

PRIVATE  INDUSTRY 

33.00 

11.88 

PRIVATE  INDUSTRIAL  LIBRARIES 

20.75 

1742 

UNIVERSITIES 

7.03 

340 

FOREIGN  GOVERNMENTS 

7.38 

0 

MILITARY  (ARMY.  USAF.  NAVY) 

L20 

20.30 

OTHER  GOVERNMENT  AGENCIES 

LOT 

3.33 

MILITARY  LIBRARIES  (ARMY.  USAF.  NAVY) 

3.33 

33.00 

OTHER 

7.04 

2.07 

120 


FOREIGN  DISTRIBUTION  OF  80  AFHRL  TECHNICAL  REPORTS 
FOR  A  ONE  YEAR  PERIOD 


Another  measure  of  AFHRl.  technology  transfer  is  the 
degree  ol  utilization  of  AFHRl,  technical  reports  by 
foreign  sources  (government  and  private  industry).  The 
Applications  and  Liaison  Office  has  been  tracking  foreign 
users  since  1976  and  the  results  are  rather  constant  for 
each  year.  i.e..  about  80  AFHRl.  technical  reports  per  year 
are  requested  by  foreign  sources. 

The  Applications  and  Liaison  Office  also  tracks  the 
utilization  of  AFHRL  technical  reports,  professional 
papers,  and  publications  in  the  world's  most  important 
professional  journals. 


technology  transfer  of  Federal  laboratory  R&I)  efforts  to 
the  civilian  community.  AFHRL  already  had  in  plare  and 
operating  a  complete  technology  transfer  program  which 
met  the  requirements  of  the  law.  AFHRl/s  technology 
transfer  program  has  been  requested  by  other  Federal 
laboratories  and  by  Headquarters  AFSC  for  their 
consideration  in  meeting  the  requirements  of  PL  96-480. 

The  Laboratory  views  technology  transfer  as  a  vital 
dynamic  process  in  which  the  results  of  all  the  tracking 
utilization  programs  are  used  to  improve  ongoing  R&l) 
projects  anti  to  maximize  the  planning  of  proposed 
projects. 


Mt  hen  ( longress  passed  PL  90- 180  in  1980  requiring 
Federal  laboratories  to  track,  measure,  anti  report  on  the 


DOCUMENTATION 

AND 

PRESENTATIONS 
FY  80 


UNCLASSIFIED  TECHNICAL  REPORTS  DISTRIBUTED  IN  FY  80 


Albert.  W.G.  Computerized  algorithms:  Evaluation  of 
capability  to  predict  graduation  from  Air  Force 
Training  .  AFI1RL-TR-80-6.  AD-A001  105. 

Albert.  W.G.  Predicting  involuntary  se/faration  of 
enlisted  fiersonnel.  AFHRL-TR-70-58.  AD-A082  005. 

Albert.  W.G..  &  Whitehead.  L.K.  IAPG:  An  item 
analysis  program  for  questionnaire  —  type  test 
instruments.  AFHRL-TR-80-5.  AD-A080  814. 

Ausbiirn.  F.B..  Ausburn.  L.J..  &  Ragan.  T.J.  Task 
analysis  schema  based  on  cognitive  style  and 
supplantational  instructional  design  with  application 
to  an  Air  Force  training  course.  AFHRL-TR-70-50.  AD- 
4082  .442. 

Bailey.  J.S..  &  Hughes.  R.C.  Applied  behavior  analysis 
in  flying  training  research.  AFHRL-TR-70-38.  AD- 
4081  750. 
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